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A HISTORY OF 
SOVIET AIR POWER 


CHAPTER I 


Military Aviation Prior to the October Revolution (1917) 


The air force that came into existence after the establishment 
of the Sovict regime in 1917 constituted a new military arm in a 
formal sense only. It was essentially an outgrowth of the Imperial 
Air Forces under the Czarist regime, and its history must be 
studied as part of the development of military aviation in Russia 
during the first decade of the twentieth century. The early Soviet 
exponents of air power drew upon the experience acquired by 
the Imperial Air Forces and the technical guidance offered by 
those Czarist officers who had served in the Red Air Force, after 
the Revolution, under the careful supervision of political com- 
missars. On a broader scale, the new regime inherited not only 
ideas, techniques, and methods applicable to military aviation, 
but a fund of theoretical knowledge (and, to a lesser extent, of 
applied research) in aeronautics and allied fields. Remarkable 
progress had been made in the basic sciences in Russia since the 
reign of Peter the Great, in the early eighteenth century. Such 
scientists as Sedov, Loitsianski, Frenkl, and Golubev, who had 
all been educated under the old regime, were to solve many 
theoretical problems, contributing to developments in Soviet 
aeronautics up to the present day.' 

The achievements of the Red Air Force are tremendous and 
outstanding, but the Soviets have tended to minimize their in- 
debtedness to the imperial regime. Only by examining aero- 
nautical progress under the Czars can one correct the picture 
they present of the new air force inheriting nothing more than 
a small number of factories and planes and a poorly trained cadre. 


Before 1910 


The first significantly successful airplane fight, that of the 
Wright brothers at Kitty Hawk, N.C., on December 17, 1903, 
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stimulated the imaginations of farsighted military men through- 
out the world. Interest in the military aspects of aviation assumed 
official forms in Russia, Western Europe, and the United States 
between that date and July 25, 1909, when Louis Bleriot’s flight 
across the English Channel in a monoplane further demonstrated 
the strategic capabilities of powered aircraft, particularly to Euro- 
pean military leaders.” 

The United States Military Attaché to Russia, in his review of 
events for 1909, stated that a great deal of attention was being 
paid to aviation at that time in Russia. He reported that the 
officer staff of the aerostatic park had been increased and that 
private aero clubs were compelled to put their machines at the 
disposal of the Ministry of War.* These clubs had been founded 
in 1908, when the Imperial All-Russia Aero Club came into 
existence. So air-minded was the Ministry of War that in 1908 
and 1909 it acquired five Wright biplanes and possibly a few 
English Bristols. At that time there were about ten private avia- 
tors constituting a special military reserve;* and in 1909 or 1910 
the first military aviation schools in Russia were established at 
Sevastopol, in the Crimea, and at Gatchina, near St. Petersburg. 

The Russians had also begun to construct aircraft of native 
design. In 1908, the Russian Prince Serge de Bolotoff began to 
construct a triplane in France, but his efforts proved unsuccessful. 
The same year marked the beginning of an outstanding career 
for the aircraft designer Demetriy Pavlovich Grigorovich, whom 
the Soviets call "the creator of flying boats.'^ In 1909, Igor 
Sikorsky, the famous aircraft designer and manufacturer, built 
his first helicopter in Russia; and a Scotsman named Mackenzie- 
Kennedy reportedly was experimenting with the hydroplane, 
under the patronage of the Imperial River Yacht Club of St. Peters- 
burg. Meanwhile, Tatouroff and other designers were attempt- 
ing to construct aircraft with the aid of government funds. Their 
work failed largely because the support they received from the 
government was sometimes based more on influence, and possibly 
on graft, than on sound technical principles. In 1909, another 
designer, named Porokhovschikov, built a military airplane with 
an armor-plated cabin, driven by a Gnome engine of between fifty 
and seventy horsepower. This plane might be considered the 
ancestor of the famous Soviet ground-attack aircraft Sturmovik, 
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used in World War H. Still other designers were employed at the 
two aircraft factories built in St. Petersburg in 1907 and 1909, the 
first to be constructed in Russia. These pioneer installations were 
supported by the Impcrial Russian Technical Society, which con- 
tinued its interest in aviation by adding an acronautic section in 
1910.8 

Grand Duke Alexander Mikhailovich, followed by the Czar 
himself and such high-ranking military officers as General Baron 
A. Kaulbars, encouraged these and other early developments in 
Russian aviation. Grand Duke Alexander used 2 million roubles, 
which had been raised to buy torpedo boats in the closing months 
of the Russo-Japanese War, to purchase Blériot and Voisin air- 
planes in Paris and to provide for the flight training, by French 
pilots, of sclected Russian officers? The government was usually 
cautious, however, about investing public funds until it had 
studied the military value of the aircraft, and even important 
army officers were slow to recognize the strategic implications 
of aviation.'^ In fact, much of the initial support given to the 
development of military air power came from enterprising Rus- 
sian citizens of vision and independent mcans; and from France 
and Britain, Russia's allies in the Triple Entente by the treaties 
of 1894 (between Russia and France) and of 1907 (between 
Russia and Britain). 

The progress of military aviation in Russia during the first 
decade of the twentieth century should not be underrated. The 
United States military establishment, by comparison, had ac- 
quired only one Wright airplane by 1910. 


From 1910 to the Outbreak of World War 1 


Between 1910 and August 1, 1914, when Germany declared war 
on Russia, military aviation continued to develop, but too slowly 
to mcet the demands of a major war. The reasons for its def- 
ciencies lay in the organization of the Imperial Air Forces, in the 
strength of aircraft and personnel and in the production of 
materiel and training of aviators. 

Prior to mid-1912, the high command of the Imperial Air 
Forces was exercised by an aviation division in the Electric 
Service Section of the Department of Engineers under the War 
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Department. In the summer of 1912, a council of defense assumed 
operational control over all armed forces. After July 30, all ques- 
tions regarding aviation were referred to the Aviation Division 
in the Chief Administration of the General Staff." which had lost 
autonomous status in 1908. when it was assigned to the War 
Department. An officer (major general) of the General Staff was 
placed in command, with a chief engineer of field-officer rank 
directly under him. This type of organization was modeled upon 
that of the French: one department was established for special 
instruction and service, and another for technical and supply 
matters. In 1918, the Aviation Division was replaced by two Gen- 
eral Staff agencies: the Technical Division of the Chief Military 
Technical Administration, and the Organization and Troop Serv- 
ice Division of the Chief Administration of the General Staff.'? 
The Russian Imperial Navy apparently controlled its own air ele- 
ments, beginning in 1910. 

Within the military districts, air units—designated as field aero 
companies or squadrons—were assigned to army corps and higher 
formations under a single area commander.!? Fortress aero com- 
panies or squadrons were assigned to particular military installa- 
tions, while special squadrons probably were directly subordinate 
to the main headquarters. Each company or squadron included 
four or five columns or detachments. The goal was for each army 
corps and fortress to be assigned one detachment with six air- 
craft, maintaining from two to six in reserve, by April, 1914; how- 
ever, most units were considerably understrength. In addition, a 
small number of balloons and dirigibles were used for artillery 
fire control and reconnaissance. 

From 1910 until the outbreak of World War I, the number of 
Russian military aircraft and dirigibles increased approximately 
sevenfold, although the rate of increase declined after 1912. This 
decline was due partly to budgetary stringency and the difficulties 
of obtaining modern aircraft and engines from abroad, and partly 
to the preference of Russian commanders for the French military 
doctrine of offensive à outrance, enunciated in 1913, which denied 
the importance of aerial reconnaissance." 

The following table illustrates the trends of the period in air- 
craft and dirigible strength: 
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No. of Total No, 
Year Dirigibles of Aircraft 
End of 1910 3 32-40° 
End of 1911 9 100t 
April 1, 1913 13 250 (150 
modern) 1 
1914 (outbreak of war) 15-22 263§ 


e U.S. Military Attaché, Russia (Capt. N. K. Averill), Report No. 541 
(January 19, 1911). 

V Jane's All the World's Aircraft 1914, (London: S. Low, Marston and Co., 
1914) p. 170. 

t Ibid. 

$ N. N. Golovin, The Russian Army in the World War (New Haven, 
Conn.: Yale University Press, 1931), p. 150. At that time Germany had only 
232 plancs. A more recent estimate from British sources lowers this figure to 
224 planes, 12 airships, and 46 kite-balloons at the outbreak of the war. See 
Bruce Robertson (cd.), Air Aces of the 1914-1918 War (Letchworth, Herts.: 
The Garden City Press, 1959), p. 148. 


During the prewar period Russian military commanders pre- 
ferred to purchase French aircraft; they also procured planes 
from Britain, Germany, and the United States, but in smaller 
numbers. In naval air units, however, American Curtiss hydro- 
planes became popular after 1911. Domestic production was 
limited to foreign types, except for a few native designs pro- 
duced in St. Petersburg. Until 1913, when Sikorsky demonstrated 
his four-engine transport, “The Grand,” weighing 9,000 lbs.^ 
aircraft consisted of single-engine biplanes and monoplanes, for 
most aviation specialists considered larger airplanes impractic- 
able. By the outbreak of war the Imperial Air Forces had ac- 
quired two Sikorsky four-engine airplanes.’® 

The aircraft preferred during the prewar years were the French 
Farmans and Nieuports, although considerable interest was also 
shown in such other foreign designs as the Morane-Saulnier, 
Blériot, Voisin, Albatros, L.V.G., Aviatik, Bristol, and Sommer, 
as well as in those previously mentioned. During this period of 
trial and error, Russian aviation units and institutions acquired 
aircraft from more than twenty different manufacturers, as well 
as more than twelve types of aircraft engines from four or five 
countries. The Imperial Air Forces had sixteen different types of 
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airplanes available in combat units at the outbreak of war. Since 
many were obsolescent and reserve engines and spare parts were 
in short supply, the war posed an acute problem in aviation 
maintenance. 

The Russian aviation industry grew from a few small factories 
in 1910 to a total of from ten to sixteen airframe and aircraft- 
engine plants during World War I, emploving 10.000 workers and 
technicians.!? The foundations of the industry in Russia were laid 
by French firms and French capital, but most of the factories 
were hardly more than workshops. The largest comprised the 
French firm of Duks, founded in Moscow in 1910; the Russian- 
Baltic plant in St. Petersburg: and the Gnome Rhone engine 
plant, built by a French company in Moscow in 1912.18 By West- 
ern standards, however, even the Gnome Rhone plant was little 
more than a handicraft shop for the assembling of motors from 
imported parts, Other factories included the Anatra plants in 
Moscow and Odessa (later at Simferopol), the Porochow-Shchy- 
kow and Shchetinin factories in St. Petersburg, the Adamenko 
factorv in Taurida province, and the Tereshchenko company in 
Kiev. There was also a plant at Riga; and the names of several 
other firms, such as Slasserenko and Lomatuk, have been tenta- 
tively identified, although their locations remain unknown. The 
Riga factory began to produce the first Russian aircraft engine, 
the "Kalep," in December, 1911. The aircraft industry in this 
period also included one propeller plant and workshops located 
at several aviation-school airfields. All these various factories were 
privately owned and operated, apparently without direct govern- 
ment subsidy or control. 

The production rate of all plants was low. By July, 1914, for 
example, Duks had fabricated only 100 airplenes of foreign de- 
sign. Most factories depended upon the services of foreign tech- 
nicians, especially Germans, and the few accessories available 
were either imported models or crude but ingenious prototypes 
of native design, such as some of those produced at the Russian- 
Baltic plant. 

Aircraft and equipment were procured either through foreign 
representatives or by means of army competitions, which were 
held in Russia from 1911 on. In 1912, for example, eleven Russian- 
made planes competed in St. Petersburg under military auspices. 
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First prize went to a three-seat biplane, designated RBVZ-6, which 
attained a speed of 113.3 km. an hour.? Orders were usually 
placed for the winning model in such contests, if it met War 
Department requirements. In February, 1918, the Aviation Di- 
vision held a competition for an apparatus to propel destructive 
projectiles from airplanes and dirigibles; the winner's invention 
was to be made available to the Russian Government.?? 

Since no special organization for flight-testing existed in Russia, 
trials and tests were cunducted at flying schools for aircraft and 
acronautical equipment to be purchased by the government. For 
example, aircraft designed by Steglan and Kudashev were tested 
in this way, as were those designed by Shchetinin and Gakkel, 
which underwent trials at Gatchina. 

Government appropriations for aircraft purchases were aug- 
mented by donations from voluntary aerial associations and from 
funds raised by government-inspired committees. By October, 
1918, the Imperial All-Russia Aero Club had received $46,000 for 
the purchase of airplanes, motors, spare parts, and other materiel. 
Permission to raise money for aircraft by public subscription had 
been granted the club, in 1911, by the Czar himself.?! 

Just before World War I, the War Department belatedly be- 
came aware of the need for additional aircraft and increased its 
orders. In April, 1914, for example, 10 Sikorsky four-engine 
reconnaissance bombers (IM's), 3 dirigibles, and 326 other air- 
craft were placed on order.? Unfortunately, procurement dif- 
ficulties had increased. Failing, like its western allies, to recog- 
nize in time the full military potentialities of aircraft, the Russian 
Government had underestimated attrition rates and inadequately 
correlated its procurement and mobilization programs. The Rus- 
sian appropriation in 1914 was nevertheless about $5 million—, a 
considerably larger amount, for example. than the $140,000 that 
the United States provided for aviation in the same year. 

During the prewar years, Russia also constructed or purchased 
abroad a small number of semirigid and nonrigid dirigibles. The 
first Russian nonrigid dirigible, the "Uchebnyy," was test-flown 
in 1908. In 1910, the United States Military Attaché reported that 
Russia had acquired dirigibles with capacities of 3,000 and 
5,000 cu. meters to be used for scouting and strategic reconnais- 
sance.” Various French and German airships were also pur- 
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chased, chiefly Zodiac, Parseval, and Astra types, some of them 
as much as 200 ft. long. Home manufacture was emphasized at 
one of the government works, as well as at such private firms as 
the Duks factory and a plant known as ljor; and dirigibles of 
native design were built by Captain Shabskiv, Colonel Golubev, 
and Colonel Nemtchenko;?! but production was rather ineffective. 
During this period bombing and reconnaissance experiments were 
conducted with dirigibles, which were also equipped with search- 
lights for possible use in nocturnal navigation. 

Between 1910 and 1914, a number of flight-training schools 
were established to provide pilots, observers, and civilian re- 
servists for the expanding aviation program. These schools were 
founded by the War Department and the Imperial Navy, as well 
as by various aero clubs and volunteer associations. The principal 
militarv aviation school was opened in 1910, with an officer class 
of thirty engineering officers. The main course generally lasted 
one year, but an accelerated four-month course was also offered.?* 
The first naval aviation school was established at Kronstadt, on 
the Baltic, in 1910.% The Gatchina Park aviation school, which 
continued its fying program during the winter months in the 
more temperate climate of the Crimea, included theoretical 
courses in flying. airplane and motor construction, meteorology, 
and tactics, as well as practical fight instruction with Farman 
aircraft." By 1912, there were also pilots' schools at Moscow and 
Kiev, a volunteer Beet school at Sevastopol, and an Anglo-Russian 
establishment at St. Petersburg, called the Kennedy School.?? 
During the following year, schools were planned or established at 
Tauride, Tashkent, Odessa (attached to the Marine battalion), and 
Omsk.” Every section of the Russian Army was intended to have 
its own regional aviation training center. In all these schools, 
military personnel normally were trained as observers before they 
received flight instruction. By the spring of 1913, a special school 
had been instituted exclusively for the training of aircraft and 
dirigible observers. 

The aero clubs, which were subsidized by the government and 
assigned a small number of aircraft for instruction purposes, 
served as basic flight-training centers for military aviation cadets 
before they were sent to service schools. In 1913, however, the 
number of such clubs was decreasing.?" After 1909, other sources 
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of instruction were located in Britain and France, where some 
officers received flight training before they returned home as in- 
structors. 

Despite all these provisions for staffing Russian military avia- 
tion units with well-trained flyers and maintenance men, the 
instruction was deficient in several respects. The courses lasted 
only from one to seven months at many schools; they provided 
insufficient and inappropriate practical training; and they were 
available to only a small number of students. At the Officers’ 
Aviation School, for example, trial flights lasted only an hour and 
a half, including only a half-hour of practice flying at from 1,000 
to 1.200 meters?! The number of theoretical subjects offered was 
impressive, but the amount and quality of instruction left much 
to be desired. Few pilots received theoretical and technical train- 
ing at polytechnic institutes after they had completed flight train- 
ing in service schools. An effort was made to improve the perform- 
ance of command and staff personnel by requiring all General 
Staff officers to receive practical training at the Officers' Aviation 
School, but only for three months. Other schools required only 
ten or fifteen pilots to take the course. Consequently, in March, 
1913, there were no more than seventy-two military and about 
forty private pilots in Russia.?? In the next year and a half, these 
numbers were increased to several hundred pilots and observers, 
some of whom had been trained in schools in Western Europe. 
However, according to Lebedieff, an outstanding Russian aviator 
and aircraft enginecr of the period, only from 10 to 15 per cent 
of all available pilots had reached an adequate level of pro- 
ficiency by 1914.33 

Once again, the relative progress of Russian achievement may 
be more clearly evaluated by a comparison with that of the 
United States, where there were only twenty-three qualified 
aviators in 1916. 

Prior to World War I, knowledge of both the theoretical and 
the practical aspects of aviation, as well as public interest in fly- 
ing, was promoted by aviation sections in the polytechnic in- 
stitutes and aeronautical societies that had been established in 
many Russian cities. By 1912, there were aviation sections at Kiev 
University, Riga Polytechnic, Moscow Higher Technical School 
(MVTU), and St. Petersburg Polytechnic. At the Moscow School, 


12 Hisrory or Sovier Am Powrn 


N. E. Zhukovski and his students conducted experiments in acro- 
dynamics and airplane construction; and an aviation section 
and laboratory were established in the Institute of Ways and 
Communications. Acronautical societies were formed in at least 
ten Russian cities. All thesc organizations and institutions not only 
offered courses or held competitions that contributed to the mili- 
tary aviation program, but also helped to popularize and improve 
the technical standards of aviation. However, only the Imperial 
Russian Technical Society made any attempt to direct and co- 
ordinate the separate programs. 

In these carly years, the construction of airfields did not pre- 
sent a problem. Airplanes weighed so little and required such 
short distances to take off or land that any open field could serve 
as a landing strip. In fact, the military organization selected only 
planes that could flv from a plowed field. That Sikorskv's four- 
engine aircraft was able to meet this test in 1913 made it ‘possible 
for Russia to approve the idea of a multi-engine bomber. 

Limited as were the airfield requirements of that period, certain 
landing areas were nevertheless increasingly equipped with in- 
stallations such as searchlights and other visual aids, repair facili- 
ties, and hangars during the prewar years. For the hvdroplanes 
used in naval aviation. special airdromes were built on Golodai 


Island, near St. Petersburg. and at Libau. Sevastopol, and several 
other locations. 


World War 1 


Following the outbreak of war, the Russian Government made 
greater efforts to expand and modernize military aviation. The 
Imperial Air Forces were reorganized, and the flight-training pro- 
gram was accelerated. Domestic aircraft production was in- 
creased,?? and urgent attempts were made to secure additional 
planes and engines from the West, particularly from France and 
the United States. Despite this progress, however, Russian avia- 
tion was inferior to that of the other important European nations 
and lagged further and further behind as the war continued. The 
Russian flying corps was, in general, hopelesslv outclassed by that 
of the enemy as well as of France and Great Britain. 

The first wartime reorganization of the Imperial Air Forces was 
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accomplished prior to 1916, as a result of a re-equipment program 
and the need to support the ground forces. Afterwards, special 
bomber, fighter, and reconnaissance units were organized. In 
1917, fighter groups, composed of four squadrons each, were 
introduced according to plans worked out by the Russian ace Staff- 
Captain E. N. Kruten, who had been sent to the Western Front 
with a few other officers to study British and French air tactics.37 
Finally, the reorganization of logistics and other levels of com- 
mand led to the establishment of the General Command of the 
Acrial Flect, Aviation Supply Depots, and Inspectorate. 

The aircraft re-equipment program of 1914-I5 had involved 
the partial replacement of Nieuports and Farmans, first with 
Voisins and Morane model-G monoplanes, and later with Morane 
Parasols or Spads.? The Moranes at that time were not favored 
by the French. Some detachments, withdrawn from operations 
because of worn-out equipment, were given repaired planes, 
particularly Albatrosses and Rumplers, which had been captured 
from the Germans and Austrians.‘° Later, more modern Nieu- 
ports, H. Farmans No. 30, Caudrons, and French Voisins with 
180-horsepower engines appeared in many units, some of which 
had been equipped with Deperdussins and the older Farmans.!! 
Mixed equipment, including several other types of replacements, 
was used in many detachments even late in the war, Unfor- 
tunately, the flying qualities of most of the newer aircraft were 
very inadequate.*? 

As the uses of aircraft became extended beyond the needs of 
liaison and reconnaissance, Russian-built bombers and fighters, 
as well as foreign aircraft, were assigned to special units. In 
December, 1914, Sikorsky's four-engine bomber, the Ilia Mouro- 
metz (IM), was used to form the "Squadron of the Flying 
Ships," and an additional squadron was organized later in the 
war. In the spring of 1916, according to a Soviet source, the first 
detachment of fighter planes in Russia was organized. It has been 
claimed that by May, 1917, there were four fighter groups and 
twelve separate fighter clements;** however, most fighters prob- 
ably were assigned to mixed air-force units for various combat 
tasks. 

As a result of these and other developments, the Russian avia- 
tion service assigned a reconnaissance detachment or squadron 
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to each army corps; reconnaissance and fighter detachments or 
squadrons to Army Headquarters: and the squadrons of IM's, 
together with smaller planes for long-range reconnaissance and 
protection for the IM's, to Front Headquarters. Many aviation 
groups were then formed at army level and at a number of im- 
portant cities. By 1917, a movement had been started to organize 
a flying detachment for each heavy-artillery brigade. The chief 
aviation officers apparently were under the direct command of the 
chiefs of staff in operational matters. whereas a special hierarchy 
of command existed for technical services. All units were under 
the supreme authority of Grand Duke Alexander Mikhailovich.“ 

Domestic aircraft and engine production was stepped up dur- 
ing the war, and more industrial plants were converted to air- 
plane manufacture. The Lebedev Works, for instance, hegan 
construction of Voisin biplanes and Parasol monoplanes toward 
the end of 1914. Later, various types of Farmans were manu- 
factured. as were copies of German planes." The Russian-Baltic 
Works increased production of Sikorsky airplanes and began to 
fabricate improved Nieuports and both Henri and Maurice Far- 
man biplanes. In June, 1915, the Council of War decided to 
construct 140 Nieuport monoplanes and 8 Farman biplanes in 
Russian factories. Seaplane manufacture was increased at the 
Anatra plant in Odessa, which also produced some Voisin and 
reconnaissance-fighter biplanes in 1916 and 1917. During those 
years, the Duks factory in Moscow was making French Nieuports, 
Moranes, and Spads; and Shchetinin was building Nieuports and 
Farmans and a number of flving boats (which were copies of 
U.S. Curtiss aircraft) for the navy. 

Engines were repaired or assembled at three or four other 
factories, including Russian branches of the French Renault and 
Salmson factories. Even the Singer sewing-machine company at 
Podolsk fabricated magnetos for aircraft engines. On the average, 
from two to five factories were converted to aviation production 
during each year of the war. In all, about sixteen airframe and 
engine plants were in operation when wartime manufacture was 
at its peak.*? 

One Western European source of information maintains that 
by 1916 a total of 1,769 airframes and 660 airplane engines had 
been built. Another reports that Russia produced from 1,500 to 
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2,000 planes in 1917.51 One Soviet source has stated that the 
average output during World War I was from 230 to 380 planes 
a month;?? but reports from American observers in Russia at the 
time support a lower approximate figure, indicating that from 
$00 to 1.000 aircraft were built in 1917. In any case, total wartime 
production has been estimated at about 4,700 aircraft.5? 

Most of the foreign types of aircraft produced in Russia during 
World War I were inferior to those manufactured abroad. The 
Nieuports built by Shchetinin were actually hazardous because 
of faulty wing construction. In addition to being defective and 
unsuitable for combat operations, many Russian-built aircraft 
compared poorly to German planes in speed, rate of climb, ceil- 
ing, and range.*' These various deficiencies were due, primarily, 
to the low level of Russian productive technology, the lack of 
proper governmental supervision, and inadequate systems of 
inspection and quality control; and, secondarily, to the reluctance 
of foreign manufacturers to provide competent specialists and 
technicians to assist in Russian factories. 

Of the airplane engines used, 70 per cent came from Western 
Europe, including the Gnome-Rhone, Anzani, Angus, Clerget, 
Reno, Sunbeam, Benz, Mercedes, and Salmson.** The remainder 
were of native manufacture. The performance of the Russian 
engines was about 25 per cent inferior to that of foreign models 
and fell even lower when they were made of Russian materials. 

According to a Soviet source, the manufacture of fighter planes 
in Russia began in January, 1915, when the Russian-Baltic Com- 
pany built the RBVZ-16 in a limited series with a number of 
modifications.” It was equipped with two machine guns and 
was capable of a top speed of 153 km. per hour. Although the 
RBVZ-16 allegedly was highly valued by Russian pilots, it per- 
formed below the standards of the British, German, and French 
fighters produced in 1916 and 1917. This aircraft was followed 
by the armored RBVZ-17, and by the end of 1915 two more ex- 
perimental fighters—the Lebed-VII and Lebed-X, possibly copied 
from the German Albatros—were under construction. Less is 
known about the Lebed-IX and Lebed-XII, which appeared later 
and were either fighters or reconnaissance planes. The Anasal 
two-seater and a monoplane designed by Shveshnikov were in 
the air in 1915 or shortly thereafter. A Soviet source maintains 
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that, in 1916, a fighter named the DM was designed and built 
in Odessa and that the Russian designer Polikarpov, who gained 
distinction under the Soviet regime, designed the RBVZ-20, The 
latter was equipped with a 120-horsepower engine and could be 
flown 190 km. per hour at sea level. Several types of naval fighter 
aircraft, notably the S-5, as well as the M-series of float planes 
designed by Grigorovich, are reported to have been built by the 
end of 1916.57 

Bomber production in Russia during World War I centered on 
Sikorskv's remarkable four-engine Ilia Mourometz, first manu- 
factured in December, 1913. Bv the spring of 1917, about seventy- 
five of these large bombers were delivered to the Air Force.^* A 
number of different models were fabricated, with a gross weight 
of from 10,000 to 17.600 ibs., capable of carrying a load of 6,600 
]bs. In some instances the IM carried 600 lbs. of armor. 1t had 
a wing span of 102 ft., only 21 in. less than that of the Bocing 
Fortress. B-17: and a wing area of 1,700 sq. ft., about 200 sq. 
Ít. greater than that of the Fortress.° The IM's were usually 
equipped with photographic apparatus and four machine guns. 
Some carried two additional guns near an artillerv observation 
glass, and the 1916 version carried a machine gun in the tail. 
The crew consisted of five men. 

Seventy-two or more of the IM's were fitted with four motors 
of different tvpes, primarily French and British, including Argus, 
Renault. Sunbeam, Salmson, or Russian-Baltic motors made in 
Petrograd. In all, eleven different makes of engine were used, 
capable of from 100 to 200 horsepower each.*! The motors had a 
special heating apparatus for cold weather. The production of 
IM's was limited by the inadequate supply of imported engines. 

Some of the navigational equipment installed in the IM was 
of native design, as were the different devices used to aim and 
release bombs, which included demolition, shrapnel, and in- 
cendiary types, varying from 4.5 to 950 Ibs. in weight. One report 
mentions an IM that carried a bomb weighing 1,425 Ibs.9? 

Because the earliest IM's could attain an altitude of only 6,000 
ft. many observers who doubted their military value felt rein- 
forced in their skepticism. Further development, however, 
brought the maximum altitude to 10,000 ft. with load. The maxi- 
mum speed was rather low, only sixty-seven miles per hour. 
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Large aircraft in Russia were also developed, reportedly, by 
Mackenzie-Kennedy, who constructed prototypes of several siz- 
able biplanes with slow-revolution propellers of large diameter 
and pitch; and by Slessareff, whose two-engine biplane, with 
an upper-wing span of 110 ft., was built in late 1915 and early 
1916 with the support of the War Department. Slessareff's air- 
craft, called the Svyatogor, was designed to have two Renault 
220-horsepower motors installed in the cabin behind the pilot's 
seat and geared to two propellers placed directly behind the 
wings. It was supposed to achieve a maximum speed of 100 miles 
per hour, a flight duration of 20 hours, and a load of 5,400 Ibs. 
Guns were to be put on top of the cabin. The Svyagotor, how- 
ever, was apparently never produced in quantity; only one was 
reported under construction in January, 1916. Slessareff's scien- 
tific knowledge was nevertheless said to have been drawn upon 
by both Sikorsky and Kennedy in the development of their large 
aircraft.“ 

The earliest naval aircraft consisted of army planes equipped 
with pontoons, although flying boats were preferred when ob- 
tainable. Except as reported in use by some naval aviation pur- 
suit units formed during the war for the protection of naval bases, 
land planes were not adopted by the Imperial Navy. In the Black 
Sea Fleet, which at one time operated a few airships purchased 
from England, seaplanes were carried aboard surface vessels. 
Most of the aircraft of the Imperial Navy comprised hydroplanes 
and flying boats of biplane design, constructed of light wood and 
fabric. The principal foreign type was the American Curtiss 
hydroplane, but there were also a small number of Brequet, Nieu- 
port, Farman, Morane, FBA, and DonnetLevéque planes.® 
According to a Curtiss representative in Russia, there were thir- 
teen Curtiss hydroplanes and seven Curtiss flying boats at Sevas- 
topol in October, 1914.*' The principal native type of plane was 
the Grigorovitch seaplane, the M-15 (which may have been 
copied from a Curtiss model); others of allegedly Russian de- 
sign included the M-1, M-2, M-4, M-5, and M-9 through M-12. 
All of these various craft were used for such operations as recon- 
naissance, bombing, and fighting. In April, 1914, the Navy be- 
came interested in Sikorsky's four-engine bomber,” and one of 
the IM's was equipped with pontoons, tested, and assigned to 
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naval operations from Libau. Naval aircraft tests were conducted 
mainly at Sevastopol, where a major workshop and seaplane 
factorv were located. 

During the war, Russia placed many orders for forcign aircraft. 
In October, 1914. the Curtiss Company received orders for ten 
additional flying boats for the Imperial Navy and fifty type-] 
aircraft for the aviation service of the Army.® In early 1917, the 
Vickers Company in England claimed to have received an order 
from the Russian Government for 1.500 airplanes and motors, but 
this number seems to be exaggerated. Sopwith aircraft were also 
sought from England. Later in 1917, 125 observation aircraft were 
ordered from the United States and 125 combat aircraft from 
France. Some of these and other orders were rejected or de- 
livered late because western countries gave priority to the needs 
of their own air services or were reluctant to send aircraft and 
engines to Russia, especially during the disturbed political situa- 
tion of 1917. Some orders that were approved either never 
arrived or took so long to be delivered that the aircraft were 
obsolescent by the time thev were assigned to units. It appears 
that France sold to Russia onlv aircraft which were out-of-date 
according to the standards of the French Army."? The long dis- 
tances by which shipments had to be transported complicated 
the problem. For example, the closing of the Dardanclles to 
Allied shipping necessitated certain indirect supply routes to the 
Eastern Front. Thus British and French equipment went to 
Russia by sea, via Murmansk and Archangel, and United States 
exports travelled more than 7.000 miles along the Trans-Siberian 
Railroad. Foreign procurement was hampered also by the low 
level of technical knowledge and the limited authority of Russian 
purchasing agents abroad." 

As a result of the limitations of domestic production and the 
difficulties of acquiring foreign aircraft and engines, the Imperial 
Air Force could not meet war requirements. In 1915, it is esti- 
mated that the air force had 350 aircraft. In September, 1916, 
Lt. General Golovin mentions the existence of 75 air squadrons, 
with a complement of 716 planes (as well as 36 balloon com- 
panies). The effective force of IM bombers probably didn't 
exceed twenty or thirty at any one time, since half of all those 
produced were used for training.*? In 1917, just before the Revo- 
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lution, the total number of aircraft may have risen to 800, includ- 
ing captured machines. Although about 700 were combat planes, 
a great many of them were inoperative because of maintenance 
and supply problems. The number of airplanes assigned to the 
Imperial Navy was about twenty in mid-1914 and rose from 
thirty-five to fifty in late 1917." 

The aircraft strength of the Central Powers, particularly Ger- 
many, increased at a much more rapid rate and included machines 
of better quality than most of the light biplanes and monoplanes 
in the Russian military services. The German Fokker was a par- 
ticularly successful fighter. Except for the IM, Russia did not 
produce an effective bomber in quantities to match the German 
Gotha, Friedrichshafen, or L.V.G. According to doubtful esti- 
mates, Germany actually possessed more military aircraft at the 
beginning of the war than the Russians had at any point during 
the war. At the end of World War I it is estimated that German 
aircraft strength was from fifteen to twenty times greater than 
Russia’s. The United States Air Service also outpaced the Russians 
by a large margin: over 3,500 aircraft were in use by the Amer- 
ican Expeditionary Forces at the end of the war, including 740 at 
the Western Front. 

During World War I all flying schools in Russia were placed 
under military command, and the training of flight and ground 
personnel was intensified. New schools were established at Tbilisi, 
Kiev (for observers), and Eupatoria; other schools have been 
identified at Vinnitsa, Baku (for naval aviators), in the Caucasus 
and at Sevastopol—where there were two in 1917, one at Kacha 
and the other at Belbek. Courses were offered in fighter-plane 
tactics, bomb-throwing, and artillery range-finding.'* Upon grad- 
uation, personnel were sent directly to operational units. 

By July, 1917, 500 pilots were at the front.7® At least 100 were 
trained each year."* Very few were civilian pilots trained in mili- 
tary aircraft at special schools. The total number of fliers proved 
to be inadequate, however, because the casualty rate had risen 
to from twenty-five to thirty per cent of commissioned personnel 
by December, 1915? and replacements often were not readily 
available. 

Courses for pilots, comprising both theoretical and practical 
instruction, including flight training, lasted an average of about 
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one year in 1917, although the flight training occasionally 
amounted to only from three to six months, Students taking the 
one-year courses made solo flights from three to six months after 
they began the course. Flight examinations consisted of five “8's” 
in the air, 1.5 hours at 1.200 meters, including !$ hour of horizon- 
tal flight by barograph, and “spot” landings at the field with 
engine cut off. Flights were made early in the morning or late 
in the evening: during the rest of the day the students studied 
aircraft and engine construction in the shops and classes, in 
addition to theoretical subjects. Some students were later sent 
elsewhere for advancing training while thev attended technical 
schools such as the Polytechnic Institute of Technology in Petro- 
grad. 

Basic training was given on the Farman 4, 7. and 16. and later 
on Voisin and Maurice-Farman models; and advanced training, 
on the Nieuport 13, 17, 21, and 23 aircraft. Morene Saulniers and 
Deperdussins were in use at some schools. The Navy preferred 
the Shchetinin-5 flying boat." 

Mechanics were usually trained at the same schools as the 
pilots, spending all their time in the shops and classes. About 300 
mechanics had been trained each year by 1917.3? 

The quality of instruction of both flying and ground personnel 
was generally poor, and little assistance was provided by foreign 
instructors or mechanics. Members of the British or French 
missions to the headquarters of the Russian flying corps found 
it difficult to remedy the training situation. A Major Vallentine 
of the British Royal Flying Corps, considered to be the man 
practically in charge of Russian airplane personnel in March, 
1917, was deterred by numerous obstacles such as shortages of 
matériel, inferior equipment, and the substandard technical edu- 
cation of available manpower. Reversals at the Front, poor equip- 
ment, and high casualties, added to the stresses of political 
intrigue, were having a severe effect on combat morale. Those 
officers wha were suitable for aviation duties protested at the 
low ranks granted in the Imperial Air Forces. According to Grand 
Duke Alexander Mikhailovich, the Imperial Air Forces included 
only ane colonel in the spring of 1916. The other officers were 
captains and lieutenants.** The assignment of about twenty 
French aviators and one or two French squadrons to the Russian 
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Front in the spring of 1916 was little more than a token gesture.™ 

The over-all combat performance of the Imperial Air Forces 
during World War I was inferior to that of the flying corps of 
any other major belligerent." At the battle of Tannenberg, in 
1914, no important service was rendercd by the few Russian air- 
men assigned.^ After two years of war, the Germans retained 
complete control of the air; although their air strength was 
concentrated in the West, they were able to maintain mastery 
over the Eastern Front because of the inadequate opposition of 
the Russian Imperial Air Forces. When the famous German ace 
Baron Manfred von Richthofen wrote about his experiences on 
the Russian Front, he remarked: “If a Russian flying man turns 
up, he is sure to have bad luck and will be shot down. . . . Com- 
pared with flying in the West, flying in the East is absolutely a 
holiday." Although the Imperial Air Forces performed credit- 
ably during the successful Russian drive (Brusilov's offensive) 
against Austrian troops in the southwest, from June to August, 
1916, this general comparison probably was correct, even allowing 
for the Baron's customary exaggeration. Nevertheless, despite the 
inadequacies of Russian flying units, their services won the sup- 
port and appreciation of the Army high command. 

The scale of combat operations of the Imperial Air Forces is 
revealed in a number of Army reports contained in the Soviet 
archives. From March to May, 1915, the Second Army Detach- 
ment participated in 75 combat flights, totaling 150 hours in the 
air. During May, 1917, 5 aircraft detachments of the Second 
Caucasian Army Corps made a total of 243 flights, averaging 1.5 
to 2.25 hours each. The 5 pilots of the First Siberian Corps Air- 
craft Detachment made 82 flights, amounting to more than 27 
hours per pilot. As many as 52 sorties a day were flown on the 
Southwestern Front in June, 1917.55 

Fighter operations at the Russian Front were on a much 
smaller scale than on the French Front during World War I. 
Air encounters between fighters were rare until 1916. During 
the closing years of the war, however, as many as twenty Russian 
aircraft occasionally would participate in a single encounter, 
including fghter escorts for bombing attacks. Russian pilots 
participated in some joint Allied air operations. On the Romanian 
Front, for example, Russian aviators occasionally flew in co-ordi- 
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nated operations with air units from Romania and France. 
According to one observer, the performance of the Russians was 
inferior to that of the French and Romanians in the same type 
of aircraft. 

Apparently the heroism of the Russian pilot Captain P. N. 
Nesterov, who destroyed an enemy aircraft by ramming it. on 
September S, 1914, did not pervade the Russian flying corps in 
later years of the war. This incident, called by Soviet sources the 
first aviation battle in history." has frequently heen cited as evi- 
dence of Russian fighting spirit. It reflects more accurately the 
nature of fighter combat during that period as a bloody, individ- 
ualistic sport. In Russia, as in the West, victorious air battles 
received a disproportionate amount of publicity in the dispatches 
in order to influence morale. It was the successful Russian fighter 
pilot who won the Order of St. Vladimir, not the commonplace 
infantryman. Air-to-air encounters had little, if any, effect on 
the course of the war on the Eastern Front. During the early 
part of the war, fighter tactics were undeveloped, for fighters 
were being experimented with for the first time in many diverse 
activities against the enemy, such as, for example, the strafing of 
ground troops. 

The defensive use of fighter aircraft against enemy bombers 
was also an embryonic concept during World War I. In Russia, 
most of the air-defense work was left to the artillery, although 
fighter patrols attempted to intercept German bombers, as well as 
reconnaissance and fighter aircraft, over friendly lines and rear 
areas. 

To fire at aircraft from the ground the Russians mainly used 
regular field guns on special mounts. Two guns usually fired in 
salvos with different deflection or fuse settings. Only in 1917 did 
they introduce small numbers of specialized antiaircraft guns. 
Russian artillery was used only with reluctance against air attack, 
for two principal reasons. First, any diversion of artillery pieces 
(which were in short supply) decreased the number of batteries 
required for direct support of the ground forces—a need which 
became clearly demonstrated during the course of the war. Sec- 
ond, artillery fire was ineffective in bringing down or even hitting 
hostile planes; at best, it forced them to fly higher or away 
from intended targets. 
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The primary use of aircraft on the Russian Front was for recon- 
naissance, in which German planes were more successful than 
Russian, particularly in tactical observation and artillery spotting 
near the Front, as well as in air-ground co-ordination. Both sides 
employed smoke bombs and streamers, instcad of wireless, for 
communication and control and made extensive use of aerial 
photography. The Russians first engaged aircraft to direct artil- 
lery fire in the spring of 1915. 

During the course of the war the observation balloon, usually 
raised about two miles from the front trenches, apparently 
received increasing recognition as an effective aid to fire control. 
By 1917, cach ficld-artillery battery was supposed to have one 
balloon manned by artillery officers attached to the aviation 
service. Actually, however, the usefulness of observation bal- 
loons declined as soon as fighter aircraft were introduced to 
menace them. 

The Russians possessed from fifteen to twenty-two dirigibles 
at the outbreak of World War 1, but none are reliably reported 
to have taken the field in support of Army operations,®? and 
only a few were even assigned for a short time to the Imperial 
Navy. 

The effectiveness of Russian reconnaissance and fighter aircraft 
suffered considerably from logistical and maintenance problems 
as the war progressed. Aircraft parts became more and more 
unobtainable because road and rail facilities were already over- 
loaded.** To make matters worse, the supply operations were 
bedevilled by graft, corruption, and inefficiency.“ As a result, 
worn-out equipment often could not be replaced and it became 
impossible to care for the aircraft properly.” According to French 
fliers serving on the Russian Front, most Russian machines were 
very dangerous to fly because of improper overhauling, inexperi- 
enced mechanics, and lack of spare parts. In addition, the 
machine shops were underequipped and overcrowded.” The 
attrition rate for aircraft was therefore extremely high; for exam- 
ple, that of Farman and Voisin models was estimated at about 
eighty hours of operational flight, allowing for considerable indi- 
vidual variation. Aircraft bodies and wings, as well as rotary 
motors, lasted only a few months.? 

Aerial bombing was employed on a small scale on the Russian 
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Front, mainly in direct support of ground troops. The usual tar- 
gets were trenches, artillery positions, barracks, troop concentra- 
tions, railroad stations, docks, depots, and airplane hangars. Most 
bombing raids were made during daylight hours; the Russians 
did not attempt night bombing until April, 1915. During the 
closing years of the war fighters were used as escort. Target 
selection often was not based on sound tactical principles or 
co-ordinated closely with ground-force activities. Although most 
of the bombs dropped were light. the aiming methods were 
primitive, and the damage was unimportant, the effect of such 
bombing on morale was great. The Germans dropped bombs on 
towns near the Eastern Front, as also on London, Paris, and 
Warsaw. but the value of these raids lav more in the terror thev 
created than in strategic accomplishment. The Russians appar- 
ently did not even consider the possibility of bombing the civilian 
population or industries.9* 

The greatest success of Russian military aviation during World 
War I, both in reconnaissance and bombing. can be attributed to 
Sikorsky’s IM four-engine aircraft. The small Squadron of the 
Flving Ships conducted its operations from a base about twenty- 
fve miles behind the Front, under the command of General 
Shidlovsky.*® From February, 1915, to October, 1917, these air- 
craft made 422 raids over enemy territory, dropping more than 
2.000 bombs on railroad terminals. trains. bridges, enemy troops. 
and artillery. They destroved nearly forty enemy aircraft, with 
the loss of only two IM's.!? "Due to superior range and much 
better armament. these ships were the only ones used for what 
at that time was considered long range reconnoitcring behind 
enemy lines where they penetrated up to about 150 miles."!?! 
Individual fights lasted up to 4.5 hours at about 10,000 feet. Two 
reconnaissance officers participated on each flight, taking recon- 
naissance photographs as well as photographs of targets after 
they were bombed. These were developed, annotated, and dis- 
patched to Army headquarters from the IM base; it is reported 
that approximately 7,000 of them were taken by these aircraft 
during the war.?°? 

Maintenance support for the IM’s assigned to the Squadron of 
the Flying Ships and its subordinate battle detachments was 
cleverly worked out. Mobile repair depots in railroad boxcars 
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were established at the nearest railroad siding about a mile from 
the airdrome, supported by a main repair and supply depot 
located at Pskov.’ 

Although the operational effectiveness of the IM's was poor 
compared to that of the Caproni, Handley Page, and Gotha night 
bombers that were developed in the West during the war, it 
established the precedent of directly supporting the frontal oper- 
ations of ground forces with large, multi-engine aircraft. The 
principles involved in the development and operation of such 
aircraft were refined and extended in later years to usher in the 
era of independent, long-range bombing, reconnaissance, and 
troop transport. 


The Revolution and lis Effects 


The disintegration of the combat capabilities of the Russian 
armed forces, including the Imperial Air Forces, began during the 
early months of 1917, primarily as a result of the desire for peace 
and the Bolshevik propaganda. Defeatist and revolutionary 
propaganda, however, undoubtedly made slower progress in 
aviation units than in the infantry. 

Following the March Revolution, which brought to power 
Prince Lvov and later Kerensky, air operations gradually came 
to a standstill. Kerensky apparently tried to check the trend by 
enlisting more recruits—including private female fliers—for the 
military aviation service, and by sending air missions to the West. 
These superficial efforts helped to calm only some of the ripples, 
not the rising ground swell of disorganization and demoralization. 
Although the Bolsheviks, who felt that they could rise to power 
only through the decomposition of the military formations and 
peace with Germany, were primarily responsible for this up- 
heaval, the Provisional Government must share part of the blame. 

Under the Provisional Government, military discipline was 
undermined by military reforms, the paragovernmental activities 
of the Petrograd Soviet, a futile offensive at the Front (July, 
1917), disagreements between Kerensky and military leaders, and 
the chronic irresolution of the governmental authorities. One of 
the severest blows to military discipline was the well-known 
Order No. 1, issued by the Socialists of the Petrograd Soviet for 
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the unstated purpose of depriving antirevolutionary officers of 
their command authority.' This order stated that “arms of every 
kind . . . must under no circumstances be placed at the disposal 
of officers." Control of military units was to be put in the hands 
of elected representatives. Later directives accelerated the 
trend. Political commissars were assigned to units, and military 
revolutionary committees were established. In aviation units, 
Soldiers’ Committees assumed control under the United Commit- 
tee of Aviation Units of the Army. 

These events culminated in the Red Revolution of November, 
1917, which brought the Bolsheviks to power. There is no evi- 
dence that aviation units were employed in defense of the Pro- 
visional Government during this Revolution. As an integral part 
of the Russian Army and Navy they, too, had been effectively 
neutralized by preceding events. But on the Southwestern Front 
some air units fought on for a while after the Bolshevik coup in 
Petrograd." From then on the direction of Russian military avia- 
tion was in the hands of the Reds. 

The effects this revolutionary change had on Russian aviation 
were far-reaching during the period of chaos and decomposition 
of military forces. About one-third of the pilots went over to 
the Reds. The remainder returned home, joined anti-Bolshevik 
groups, crossed the German lines. or sought asylum and employ- 
ment in the West. Some joined the British Royal Air Force and 
other Allied air forces. During the spring of 1918, several Russian 
airmen tried to reach the United States to attend schools of 
military aeronautics, join the United States Army, or serve as 
fying instructors in a military or civilian capacity.’ The United 
States Government, however, could not accept their services 
because of their foreign citizenship. The Reds seized and shot 
some of the higher officers, such as General Shidlovsky, the com- 
mander of the Squadron of the Flying Ships, who in civilian 
life had been one of Russia's foremost aircraft producers. 

As a result of these developments among combat units and 
among servicing units under committee control, work practically 
ceased at aircraft depots and parks; supplies sent to the Front 
often were stolen en route; and many aircraft were scattered or 
abandoned and some were destroyed. The mutinous sailors of 
the Black Sea Fleet, for example, reportedly destroyed many 
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hydroplancs at Sevastopol in their efforts to stop Black Sea naval 
operations.!!? Some aircraft fell into German hands while others 
were acquired by anti-Bolshevik organizations. 

The eflects of the Revolution on the aircraft industry were 
equally disastrous. Some of Russia's outstanding scientists, air- 
craft designers, and engineers were secretly imprisoned or killed; 
others remained to work in Sovict Russia. Many, however, man- 
aged to leave thc country. The United States is greatly indebted 
to the contributions such Russian émigrés as Sikorsky, Seversky, 
Gluhareff, Kartvelli, Timoshenko, Gregor, Kruhovsky, Toochokoff, 
Islamoff, Watters, Pishvanov, Sergievsky, and Ipat'ev have made 
to aeronautics and the American aviation industry. 

During the course of the Revolution, operations in aviation 
plants slowed down or stopped because workers were drafted or 
went out on strike. Disaffected workers created damage in plants 
and machine shops and looted products and tools in airframe and 
aero-engine factorics. Many factory employees later moved to the 
country to obtain food.!!! The seaplane industry was crippled by 
the destruction of plants, equipment, or stores at Petrograd and 
at ports on the Black Sea. 


Scientific Research in Imperial Russia 


Despite the tragic failure of the Imperial Air Forces, a rich 
heritage of ideas survived in the work of Russian scholars and 
researchers in aeronautics and allied fields of knowledge. 

Since the early eighteenth century in Russia, numerous native 
as well as foreign scholars had made important contributions to 
scientific learning in mathematics, mechanics, physics, electro- 
technics, meteorology, and various engineering fields, many of 
which furthered the progress of aviation throughout the world. 

The earliest contributions to mathematics and physics in Rus- 
sia include the researches of such foreign scientists as Leonard 
Euler and the Bernoulli brothers, who worked in that country 
during the first half of the eighteenth century after the founding, 
in 1725, of the Russian Academy of Sciences in St. Petersburg.!!? 

In the following century outstanding achievements were made 
in the same fields by such Russian scientists as N. I. Lobachevski, 
who announced the discovery of non-Euclidean geometry in 1826; 
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M. V. Ostrogradsky (1801-1861), who contributed importantly to 
variational calculus and the theory of elasticity;? A. T. Kupffer, 
who significantly studied the physical properties of metals; V. 1 
Bunyakovski (1804-1899), who did original work in statistical 
theory; and P. L. Chebyshev, who made noteworthy advances in 
applied mathematics. 

In the field of electrotechnics, a number of early Russian scien- 
tists gained world recognition. Alessandro Volta (1715-1827) 
discovered galvanic currents, and V. V. Petrov (1761-1834?) dis- 
covered electrolysis. P. N. Yablochkov (1847-1594) did research 
on electrical transmission and the design of dynamos and motors; 
and E. Lentz (1804-1865) contributed to the theoretical aspects 
of electricity. Hertzian waves were studied by A. C. Popov (1859- 
1905) and electromagnetic waves, by P. N. Lebedev (1866- 
1912).14 

Many outstanding researches in mechanics, hydrodynamics, 
and engineering were made by Russian scholars before the Revo- 
lution. N. E. Zhukovski (1847-1921), known as the “Father of 
Soviet Aviation," contributed greatlv to pure mathematics, theo- 
retical and construction mechanics, astronomy, ballistics, and 
aerodynamics. His work on centrifugal blowers was later used in 
the development of jet engines.!'* N., P. Petrov, at the beginning 
of the twentieth century. originated the hydrodvnamical theory of 
friction in bearings. S. Timoshenko advanced learning in the 
fields of theoretical and applied mechanics. The great mathema- 
tician A. N. Krylov has had an important influence on the devel- 
opment of rational methods of stress analvsis.!!* P. D. Kuz'minskiy 
and V. V. Karavodin worked on gas turbines as early as 1908.1" 
K. E. Tsiolkovskiy did original theoretical work in the early tech- 
nology of jet propulsion and rockets.!!5 One of his followers, F. A. 
Tsander, engaged in the theoretical and mathematical study of 
rocket problems and, between 1908 and 1919, was especially 
interested in interplanetary flight. 

This random listing may serve to indicate the variety and 
originality of Russian accomplishment. Since the mathematicians 
and scientists worked in areas that ignored national boundaries, 
it is understandable that their achievements were proportionately 
superior to those of material development in Imperial Russia. 

In the field of aeronautics, Russian theoretical contributions 
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during the Czarist period also were outstanding. In the eighteenth 
century N. V. Lomonosov paid a great deal of attention to the 
physical aspects of acrohydrodynamics. M. A. Rykachev, in the 
1870's, studied problems of lift, as well as meteorology. The great 
chemist D. I. Mendeleyev also made investigations in the fields 
of aerohydrodynamics. Stephan Drzewiecki, an engineer and sci- 
entist of Polish origin, independently worked out blade-element 
theory for propellers before World War I.!!? Professor Zhukovski 
independently developed the mathematical foundation of the 
theory of lift (for wings of infinite span and constant cross section) 
and furthered knowledge of the theory of wings.!?? He also con- 
tributed to the study of propeller screws and the dynamics of gases. 
In the ficld of stability, he was the first to describe particular 
types of longitudinal motion and worked on theories concerning 
longitudinal stability.??! One of his greatest disciples was S. A. 
Chaplygin, who did remarkable theoretical work in mechanics 
and on gaseous streams and the theory of airfoils. Like Zhukovski, 
he continued his researches under the Soviet regime. 

As an illustration of the advanced scientific ideas of some Rus- 
sian scholars under the Czarist Government, special mention 
might be made of the work of Konstantin E. Tsiolkovskiy. In 
1903 he described a streamlined, rocket-driven vehicle for space 
travel which used liquid oxygen and hydrogen as propellants and 
included gyroscopic control and a jet deflector for navigation in 
space. He even suggested the idea of the “step” rocket,” or, 
as it is now called, the multistage rocket—in which parts of the 
total structure become successively detached after they have 
served their purpose in getting the missile through the atmos- 
phere, the last remaining "step," or stage, carrying out the mission 
of the space vehicle itself. This idea has been applied in the 
recent development of intercontinental missiles. 

Experimental research in aeronautics was also conducted on a 
limited scale in Russia prior to the Revolution. Beginning around 
1905, for example, Ryabuchinsky and his staff investigated the 
problems of flight at a private aerodynamic laboratory at Kuchíno. 
The laboratory was equipped in 1905 with a cylindrical wind 
tunnel in which the problems of lifting propellers were studied. 
Tests were also conducted there in many other areas of aeronau- 
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tical and hydrodynamical research." Before 1910, Zhukovski had 
developed at the University of Moscow a wind tunnel which was 
two feet in diameter. 1t was constructed with the collaboration of 
an aviation society founded by Zhukovski in 1909. 

Basic research was only partially applicd to aviation in Russia 
before the Communists came to power. This was also true— 
although probably to a lesser extent—in the West at that time. 
The pronounced gap that separated theoretical calculations from 
empirical observations and developments in experimental aero- 
dynamics was not closed in Russia until the Sovict regime was 
established. 

In Imperial Russia scientific achievement was never rewarded 
as highly as under the Soviet Government. Under certain Czars, 
however—and under Czarina Catherine II—scientists fared better 
than in later vears. According to Gencral Golovin, even the most 
educated in Russia during World War I had little faith in sci- 
ence.!™ The estrangement of the intelligentsia from the Russian 
Government during this period probably reduced the number 
of scientists and engineers in the service of the state. 

Basic research in Imperial Russia was centered in only a small 
number of institutions and universities; until later years it re- 
mained unco-ordinated and unsupported and was not directed 
systematically to the current problems of design and production. 
Theoretical investigation in aeronautics and engineering was then 
undertaken by a much smaller percentage of the educated classes 
than after the Revolution. 

Applied aeronautical and engineering rescarch was particularly 
weak, Aircraft factories conducted their own studies, with little 
help from the government and the few research institutions in 
existence. When attempting to produce frames or engines of for- 
eign design, the factories relied primarily on technical information 
from abroad. 

As a result, Russian scientific research, largely unexploited 
before, was inherited by the Reds as a patential source of tech- 
nical knowledge which, when assimilated with comparable ad- 
vances in the West and brought to Soviet citizens through popular 
education, would considerably further the development of Soviet 
military power in the years that followed. 
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Basic Reasons for the Failure of Czarist Military Aviation 


Why did military aviation under the Czarist regime fail to 
develop, in spite of such a promising beginning, as swiftly as it 
developed in the West during World War I? The founders of 
the Soviet air forces undoubtedly gave much thought to this 
question. The answers they found show that they recognized the 
true nature of the failures of their predecessors in aeronautical 
fields. 

The basic reason for these failures was that military aviation 
under the Czar developed without sturdy economic, political, and 
cultural foundations. Prior to the Revolution, the Russian econ- 
omy was too backward, the political system too decadent, and 
society too uninformed, apathetic, and disorganized to sustain the 
growth of a complex and expensive new weapon system. 

À strong, self-supporting aviation establishment requires broad 
national economic development. Under the Czar, the material 
resources of the state, although potentially great, were only par- 
tially exploited. The industrial structure was weak; the transport 
system grossly inadequate. Under these conditions aeronautical 
development could not surpass the general level of industrializa- 
tion and technological progress. 

Politically, the Czarist Government had become inefficient, 
cumbersome in organization, and corrupt, and lacked popular 
support. Each department operated with little regard for the 
activities of other administrative units, so that the direction of 
aircraft production and foreign purchases, staff and command 
performances, etc., were ineffectual and without rational integra- 
tion. The masses lacked a sense of identity with their government, 
for the mystic bond that once united Czar, country, and people 
had broken. Of the most effective methods to accelerate the 
growth of an aviation industry in Russia, neither competitive 
free enterprise—involving incentives to business achievement— 
nor governmental planning and control-too radical a departure 
for the Czar—was possible under such conditions. 

The Czarist regime also had failed to appreciate adequately 
the necessity of technical education on an extensive and popular 
scale. As a result, the human resources of the state were unpre- 
pared to conceive, develop, produce, and operate military aircraft 
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on a large scale, in keeping with Western standards. Science was 
an esoteric pursuit without a firm idcological foundation, and, 
as has been noted, individual achievements in research ficlds were 
not properly organized with, supported by, or related to produc- 
tive forces and requirements. The government failed to realize 
that in a dynamic field like aviation the battle for technical 
superiority was ultimately to be won in the classroom and labora- 
tory before the assembly line could be conquered. 

These are some of the basic factors responsible for the short- 
comings of the Imperial Air Forces during World War I, As the 
war proceeded, military defeat, weariness, and economic hard- 
ship gradually undermined further the economic and social struc- 
ture. Revolutionary propaganda hastened the process by taking 
root in the fertile soil of spiritual and moral decay. 


CHAPTER II 


Chaos and Conflict During the Civil War (1917-22) 


Almost immediately after the overthrow of the Kerensky Gov- 
ernment, the Bolsheviks determined to establish a military air 
force to defend their victory in the October Revolution and, 
wherever possible, to extend its scope. Many of the political and 
military leaders of the new regime, including Lenin, apparently 
were impressed with the potential value of air power not only as 
a military weapon to be used against both foreign and domestic 
enemies but also as a political and economic means of consoli- 
dating and expanding the Soviet system. Although the obstacles 
were formidable, circumstances provided later opportunities for 
political and military expansion, many of which the Soviet leaders 
exploited with consummate skill and ruthlessness. 

This initial appreciation of air power, combined with a doc- 
trinaire predilection for scientific method, planning, and organiza- 
tion, resulted in a twofold program, which the Bolsheviks 
established in the face of civil war and foreign intervention. 
First, combat-ready air units, rear services, and a command and 
staff organization were to be formed as quickly as possible, under 
Bolshevik control, on the remaining foundation of the Imperial 
Russian Air Forces and the General Headquarters of the Imperial 
Army. Efforts were also made to restore the aviation industry 
and to revise recruitment and training according to the radical 
political and social standards of the Bolshevik Party (usually 
referred to after 1918 as the Communist Party). Secondly, the 
air force and aviation industry were to be established on a scien- 
tific, technological, and educational basis that would ultimately 
make them independent of foreign support and capable of excel- 
ling those of “capitalistic” states. The views of Professor Zhukov- 
ski—the “father” of the Red Air Fleet—on the best method of 
accomplishing this purpose apparently were accepted by Party 
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leaders, but until 1920 or 1921 the long-term goals were vague. 

The attainment of both immediate and ulterior objectives was 
to involve shifting compromises between ideological intentions 
and practical possibilities. Many changes in the program evolved 
by chance or through methods of trial and error. 

In order to hasten the development of air power, it became 
necessary at first to exploit the experience of other nations in 
aviation. Lenin spoke with conviction when he said, “We can 
only maintain ourselves in power by appropriating all the cul- 
tural and technical experience acquired by progressive capitalism 
and enlisting all its representatives in our service." Because of 
certain circumstances, which will be explained later, the Bolshe- 
viks first seriously tumed to Germany for assistance in building 
their air force. Although in the spring of 1918 they had made 
informal requests to the Allies—particularly to France—for help 
in reconstructing the Soviet armed forces, these served only as 
political hedges against Germany’s territorial avarice; but except 
for a few Allied staff officers temporarily assigned to the Soviet 
War Commissariat they proved ineffective. 

The unprecedented political, economic, and military problems 
faced by Soviet Russia during the chaotic period of civil war, 
terrorism, and foreign intervention, from 1917 to 1922, made it 
impossible to deal with basic problems in aviation development. 
The strict controls over personnel and materiel imposed during 
the period of War Communism (1918-21) intensified economic 
difficulties. Food supplies were marginal, imports were almost 
impossible to secure, valuable territory lay in enemy hands for a 
long time, and capital goods were impoverished. Inexperience 
and bureaucratic mismanagement worsened the general state of 
military and economic insecurity. It was actually not until the fall 
of 1920, when Wrangel was defeated in southwestern Russia and 
the war ended in Poland, that any radical improvements could 
be planned in aviation. And yet, in spite of these difficulties, the 
Reds succeeded during the Civil War in building up their small 
air force to a strength of nearly 400 planes, which they employed 
on a limited scale on many Fronts. 

In late 1920 and early 1921 plans were worked out for the 
long-term development of aviation research, production, and edu- 
cation, and of military air power. A special committee was 
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assigned to undertake the necessary courses of action in these 
and related fields.2 The Zhukovski Air Academy and other aero 
clubs and schools were opened, and flight training was reorgan- 
ized. Production began of native-designed aircraft based pri- 
marily on forcign developments; foreign aircraft and engines were 
imported; and civil air routes were established. This program 
did not show any notable results until after 1923-24. 


Early Organization of the Red. Air Fleet 
(October, 1917-March, 1918) 


The first attempts to organize aviation units were made within 
the disintegrating structure of the Czarist Army and Navy and 
through local soviets, revolutionary committees, and military 
bureaus. Petrograd and Moscow, however, were from the begin- 
ning the principal centers for the formation of the first Red Air 
Fleet elements:? gradually, the centralizing authority first emanat- 
ing from Petrograd, and after March, 1918, from Moscow, as- 
serted control over local initiative and prepared the way for the 
establishment of the Central Administration of Workers and 
Peasants Air Fleet.* 

Less than two weeks after the October Revolution a bureau of 
aviation commissars was created in Petrograd and a war and 
revolution committee for aviation was organized in Moscow and 
attached to the War Commissariat of Moscow Military District. 
On December 20, 1917, supreme control of the Air Fleet passed 
to the All-Russian Aviation Board, which operated probably until 
May, 1918, under the direction of the All-Russian Collegium for 
the Organization of the Workers and Peasants Red Army in the 
Peoples Commissariat of Military Affairs." Regional control was 
exercised by district boards under the All-Russian Aviation Board. 
By March, 1918—when the Treaty of Brest-Litovsk was signed— 
the Aviation Board was assisted by an administrative staff which 
was working out plans for the establishment of the Air Fleet a 
few months later. All of these organizations acted as agencies of 
the Central Committee of the Communist Party. 

The formidable tasks to be accomplished included directing 
the evacuation and formation of flying and ground-support units; 
screening and maintaining authority over Czarist air-force per- 
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sonnel; recruiting and training additional personnel who were 
loyal to the Red cause; organizing the collection, preservation, 
repair, and, to a limited extent, the production of various types 
of aviation equipment; and establishing administrative and oper- 
ational machinery. Although local Party units were very helpful 
in many of these undertakings, they often complicated the cen- 
tralized direction and co-ordination. Furthermore, efforts to 
impose Bolshevik contro! over aviation units were hampered by 
the fact that the process of dissolving the Czarist armed forces 
by demobilizing them, undermining the leadership of their cadres, 
and then reorganizing them in accordance with the principle of 
command bv consent was not completed until the spring of 1918. 

Military operations had not entirely stopped during this period. 
Hostilities with Germany continued until the armistice of Decem- 
ber, 1917, and were resumed in February, 1918.5 As early as late 
November or the beginning of December, 1917, the Red Army 
was active against the insurrections of Ukrainian nationalists and 
the Cossacks of the Don region, as well as local uprisings in other 
areas. 

By early 1918, a number of squadrons—thirty-four, according 
to one source,’ thirty-eight according to another!°—had allegedly 
been formed from air-force units evacuated to the rear. Soviet 
sources claim that these units represented thirty-seven per cent of 
the Imperial Air Forces.!! The first units to be formed (a number 
of which were located at Vitebsk, Saratov, and Tula, as well as 
at Petrograd and Moscow) probably averaged no more than 
three or four obsolescent but usable aircraft each, since there 
were, at most, 100 or 150 operational aircraft in the Red Air 
Fleet in March, 1918. Many of the squadrons were formed 
directly from aviation groups of the Czarist Army; the 2nd 
Squadron, for example, was constituted at Petrograd from the 
12th Aviation Group, which formerly comprised several squad- 
rons. Others were activated from the remnants of different units 
that bad assembled piecemeal at various cities. It appears that 
many of the first units organized at major cities had left the 
Front in an undisciplined manner under the direction of privates 
and noncommissioned officers who had sought to place their 
aircraft at the disposal of the Party.’* The All-Russian Aviation 
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Board did not establish a systematic plan of evacuation for air- 
force units until February, 1918.4 

Some of the early Sovict squadrons were designated as recon- 
naissance or fighter units; some bore local names, e.g., the Kuban 
Air Force Unit. Among the first detachments formed in Moscow 
was a unit designed to disseminate propaganda and perform 
other special duties.’ 

The re-establishment of naval aviation units also began shortly 
after the October Revolution. The first ones formed were attached 
to the Volga and the Northern Dvina river fleets and the Lake 
Onega flcet. Units were later activated for the Dnieper, Western 
Dvina, Don, southern Astrakhan, and other regions.'? In addition, 
fleet air detachments were formed for the Baltic and other seas. 
The first naval aviation units to be activated were equipped 
primarily with hydroplanes and organized into sections having 
an authorized strength of six aircraft each. The aircraft operated 
from floating barge hangars on the rivers and from seaplane 
stations or ships in the fleet. By March, 1918, the direction of all 
naval aviation units was centered in the Administration of the 
Naval Air Force in Moscow. 

Few trained personnel were available for Soviet air squadrons, 
repair bases, depots, and other installations. Staff officers, pilots, 
and observers from the Czarist air corps were, as a rule, con- 
sidered politically unreliable, although the services of a signifi- 
cant number were accepted.!* The level of training of mechanics 
and other technicians was deplorably low, and shortages of food 
and other necessities further reduced efficiency. 

Soon after the October Revolution, the Soviets took vigorous 
steps to revise the training systems they had inherited and adjust 
them to new technical and political standards. Command courses 
began to function approximately two months before the found- 
ing of the Red Army on February 23, 1918.? Some graduates 
of these courses undoubtedly were assigned to the Red Air Fleet. 
The post of commissar-in-chief of the military educational insti- 
tutions had been created by decree in November, 1917,'? and the 
few flying-school and technical courses that were established 
during the following months may also have come under the con- 
trol of the official appointed to it. The flight training of army 
personnel was resumed at Gatchina, near Petrograd, and at 


38 History or Sover Am Powrn 


Moscow; and brief flight courses were given by former Czarist 
officers to a number of Red Army soldiers, auto drivers, and 
mechanics.” Naval aviation training was conducted at Oranien- 
baum, and later at Nizhni Novgorod and Sevastopol.*! Prelimi- 
nary steps were taken to train Red Army mechanics in aircraft 
and engine repair and maintenance. In the Moscow Higher 
Technical School courses were again offered in acronautics. Since 
all these training activities were initiated on a small scale with 
inadequate matériel, and the rules for admission were compli- 
cated by social-class requirements, the conditions for practical 
instruction and the quality of the students were extremely poor. 

Before the production of aircraft or engines could be resumed, 
certain preliminary problems needed to be solved. Repair facil- 
ities had to be provided and aircraft factories evacuated from 
threatened areas in the south. After aircraft plants and shops had 
been seized from their former owners, inventories were taken 
of resources and trained personnel were reassembled. The aviation 
parks and mobile repair shops were re-established, and plans 
were formulated to organize aviation rear services to support and 
supply air units at the various Fronts. The aircraft industry was 
finally nationalized in June, 1918.7 

It became difficult to evacuate aircraft factories from the areas 
threatened by German occupation. According to a Soviet source, 
in some cases the factory personnel arrived at their destination 
lacking any machinery and equipment. In other cases railroad cars 
loaded with aircraft and equipment arrived with few workers. 
The inexperience of Party cadres added to the general confusion 
caused by shortages of materials, lack of transport facilities, and 
untrained workmen. 


Organization of the Red Air Fleet and Higher Headquarters 


After the signing of the Treaty of Brest-Litovsk (March 8, 
1918), further military reorganization was required to defend the 
Soviet regime against armed counterrevolutionary bands, rebel- 
lious nationalist forces, further German advances, invading Allied 
armies, and other opposing forces. 

An operations department was organized in May, 1918, by the 
People’s Commissar for Military Affairs in Moscow to direct and 
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control operations at the various Civil War Fronts.™ It supple- 
mented the activities of the Supreme Military Council that had 
been created in March, 1918, to conduct operations against the 
Germans. In July, 1918, following the introduction of universal 
military service, a field staff commanded by Trotsky took over 
the direction of all armed forces, Soviet power at this time was 
facing its darkest hours of the whole period of civil war and 
foreign intervention.?* 

In September, 1918, the Revolutionary Military Committee (or 
Council) of the Republic was established, under the chairman- 
ship of Trotsky," to direct and co-ordinate all the operations, 
administration, and supply work of the Red Army, both at front 
and rear areas. Operational command was then placed in the 
hands of General Headquarters, directly subordinate to the 
Military Council. Finally, in November, 1918, the Council of 
Workers and Peasants Defense was established to unite all the 
agencies directly concerned with prosecuting the war, to support 
the armed forces, and to mobilize the strength and resources of 
the nation." Lenin was appointed chairman; both Stalin and 
Trotsky were members; but the Revolutionary Military Council 
retained over-all operational control of the Army and Navy, which 
had been separated under the Constitution of 1918.78 

The Air Flect was also reorganized for civil war. In May, 1918, 
the Central Administration of Workers and Peasants Air Fleet 
replaced the All-Russian Aviation Board. At that time the order 
concerning the election of commanding officers was rescinded,” 
but the principle of collective leadership was retained until about 
1924. In September, 1918, the Field Administration of the Air 
Fleet was established and attached to the Revolutionary Military 
Council;?? but the Air Fleet was not directly represented on the 
Council for several years. The Field Administration exercised 
operational command over all air units of the Red Army. Former 
Imperial Air Forces pilots who had fought in World War I pro- 
vided professional guidance and direction to the commanding 
officers, who included former laborers, chauffeurs, and technical 
students?! Many of these officers served in nominal command 
positions under the control of political commissars who were at- 
tached to higher headquarters and to all subordinate formations. 

By 1920, five Chief Aviation Administrations of the Front, 
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established under the Central Administration of the Air Flect,?? 
were charged with the organization and direction of aviation 
forces of subordinate Chief Aviation Administrations of the Army. 
These Administrations controlled the various operational units 
that were under the direct tactical authority of the higher ground- 
force commands down to the divisional level, as well as separate 
aviation and balloon detachments.?? 

Aviation squadrons, consisting of two flight clements for cach 
ground-force division, were combined into groups during 1918. 
Each group comprised two or more squadrons—the basic tactical 
unit. Some groups were composed of observation, or reconnais- 
sance, and artillery squadrons; others, of observation and combat 
squadrons. For example, one of the groups employed against 
General Wrangel's forces in the Crimea consisted of one recon- 
naissance and two combat units, whereas one of the groups that 
fought in the Polish War consisted of one combat and three 
reconnaissance units?! According to a Soviet source, a fighter 
group was organized as early at April, 1918, and three more were 
formed two months later. Each allegedly contained three ele- 
ments of from five to six fighter planes and seven to ten pilots.* 
Despite the theoretical specialization implied by their names, all 
the groups or squadrons engaged indiscriminately in such activi- 
ties as reconnaissance, bomb throwing, liaison, and leaflet drop- 
ping. Although there were no bomber squadrons or groups in 
the Red Air Fleet at that time, a few bombers captured in the 
Civil War were assigned to mixed units. 

A further reorganization of Army air units took place during 
the final stages of the Civil War in western Russia. In 1919, 
aviation groups were formed into divisional commands, each 
containing three or four squadrons.*7 Later, several divisions 
operated under a single headquarters for particular campaigns. 
Naval air units were also formed into divisions, with fighter as 
well as hydroplane sections subordinate to naval units on the 
Baltic, Black, Azov, White, and Caspian Seas. After the war, 
reorganized squadrons replaced the divisions;?? other changes in 
the peacetime organization of air units derived from the influence 
of the German Army. 

The wartime organization of military aviation could not be 
completed because of shortages of equipment, fuel, and person- 
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nel, as well as the fluid requirements of combat operations. In 
fact, one observer reported that the measures mentioned had only 
partially heen put into practice, a statement supported by an 
official report of April, 1921, on naval air forces in the Petrograd 
area. According to this report, none of the three naval air divisions 
in that area had more than nine serviceable aircraft or more than 
eleven pilots.'? Another official report from French sources, dated 
June 19, 1921, claims that the planned organization was only 
about thirty per cent complete at that time.!! 

Balloon detachments were reorganized during the Civil War 
period. By the end of 1920, twenty-five detachments were re- 
ported in existence, each containing two balloons of from 1,000 
to 1,200 cu. meters, one balloon car, and gas-producing equip- 
ment. Many of these detachments were directly subordinate to 
ground-force divisions, and a small number of balloons was 
attached to the river fleets.42 The balloons were often moved 
about by armored trains. 

A separate supply and repair organization for the Red Air 
Fleet evolved during the Civil War. According to a Soviet pilot 
who deserted, each operational unit was as autonomous in mat- 
ters of logistics, maintenance, and repair as circumstances would 
permit. Each squadron or group had its own supply depot and 
was assigned several semitrained technicians and a force of 
laborers to meet its day-to-day requirements. The more difficult 
repair jobs were left to railroad workshops and supply trains 
stationed from thirty-three to sixty-six miles behind the Front.“ 
Each of the sixteen or seventeen armies had one of these mobile 
repair trains for its own use.!* Each train, comprising an average 
of about 26 railroad cars staffed by 118 men,** undertook aircraft 
and engine repairs beyond the capabilities of field units—repair- 
ing from three to six planes a month—and also resupplied unit 
depots. The more serious repair work was usually handled at army 
level by aviation parks; in 1920 one each of seven such parks 
was located at Petrograd, Yaroslavl, Kazan, Nizhni Novgorod, 
Kiev (transferred from Vitebsk), Tver, and Samara.* In 1922, 
there also may have been field parks or repair depots at Smolensk, 
Orlov, Rostov, Tambov, Sevastopol, and Tashkent,!$ each employ- 
ing about 300 men in charge of aircraft and repair jobs that 
required more than three weeks work. Every one of these instal- 
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lations included a railroad-car machine shop and large supply 
depots to restock the railroad supply trains. Major repairs were 
handled by the Central Aviation Park in Moscow,’ where the 
principal workshops, repair installations, warehouses, and labora- 
tories were located. Often the aircraft were turned over to the 
aviation factories to be rebuilt. In 1922, there also were special- 
ized depots for explosives, hydroaviation, raw materials, ete., at 
other cities. 

Since most of the aircraft used during the Civil] War were 
obsolescent or worn out, about one-third of the total aircraft 
strength of the Air Fleet was in repair shops, aviation parks, or 
factories at any one time. According to a Soviet source. the work- 
shops repaired, during the Civil War, 1.574 airplanes and 1.740 
airplane engines, not including those repaired several times.*! 

The controlling authority for this supply and repair channel 
was vested in a supply department of the Red Air Fleet Head- 
quarters until the end of 1919. when Glavkoavia (Chief Adminis- 
tration for the Aircraft Industry) was created as an integral part 
of the Supreme Council of National Economy.*? Glavkoavia, to 
which Air Fleet representatives were attached, assumed complete 
contro! of repair shops and even sought authority over aviation 
parks. Because of the poor supply situation. a special plenipo- 
tentiary of the Soviet of the Workers and Peasants Red Army was 
appointed, but the extent of his responsibilities is unknown. Fur- 
ther administrative complications were introduced in November, 
1921, when Promvozduch (Department of Industria] Enterprises 
of the Red Air Fleet) was established to direct and manage most 
aviation repair shops. Although attached to the Air Fleet and 
headed by the assistant supply chief of the Air Fleet, it was rather 
independent economically. At one time it was intended to make 
Promvozduch the intendance branch of the Air Fleet.5* 

When aircraft and engines were sent to state factories for re- 
pair, the technical and administrative channel became even more 
involved. Bv 1922, the organization of the nascent aircraft 
industry had become very complex and unwieldy because the 
military commissariats and organizations, the economic adminis- 
trations, and foreign firms were all competing to use the limited 
industrial capacity of the state.^ Bureaucratic excess and inade- 
quate co-ordination were characteristic of the period. 
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Aircraft and Unit Strength of the Red Air Fleet 


The total number of aircraft in units of the Red Air Fleet 
increased from about 140 in July, 1918,55 to 350 by the end of 
1920, when the Civil War ended in western Russia; although 
by that time, a great many planes were unserviceable. When the 
Japanese left Vladivostok in October, 1922, the number had risen 
to about 400 planes. The greatest numerical increase occurred 
during 1918 as more and more aircraft of the Imperial Air Forces 
were repaired and assigned to field units together with planes 
that the Germans had left behind after withdrawing from the 
Ukraine. By 1920, Red Air Fleet strength included reconnais- 
sance and other types of aircraft captured from the White Rus- 
sians and their allies,? and a small number produced in Moscow 
or obtained from Germany. The worn-out planes inherited from 
the imperial regime were replaced principally by captured air- 
craft. 

From December, 1920, to the end of 1922, aircraft strength 
was replenished primarily by imports from Germany, Italy, and 
Holland, and possibly from Britain, as well as from the production 
of Russian models based on foreign types. The aircraft importa- 
tion program begun at that time received priority attention dur- 
ing the succeeding NEP period. By the end of 1922, it was 
possible to assign to training schools and units in the interior at 
least several hundred planes that had survived World War I. 

A less exact index of aircraft strength can be determined from 
the number of operational squadrons. The average strength of a 
squadron during the Civil War was about six aircraft, although 
some had considerably less. By the autumn of 1918 the existence 
of sixty-two “fying elements” (presumably squadrons) is re- 
ported by a Soviet source.“ A Western source mentions fifty- 
three squadrons in 1919.°! The total apparently changed little 
throughout the period, for in 1920 another source reports the 
existence of sixty-five units, and an American source mentions 
seventy units at the end of 1992, at least fifty-two of which 
apparently were land-based squadrons and twelve or more, 
hydroplane detachments or sections.5? The strength of the naval 
air forces doubled during the years 1919 through 1922. 

During the Civil War, the Soviets formed many units at less 
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than their assigned strength. As more aircraft were obtained they 
were assigned to existing squadrons rather than to reserve pools 
or newly activated formations. This practice was generally con- 
tinued after the Red Air Fleet became known as the Red Air 
Force and was in effect throughout World War 11. 

The aircraft strength of the Air Fleet was mainly composed, 
at first, of Nieuports, Caudrons, Farmans, Sopwiths, Spads, and 
other French and British makes that had been imported or pro- 
duced, usually under domestic license, during World War I. 
More than ten IM's that survived the war were utilized primarily 
for training and transport purposes.“ and some were flown on the 
Soviet regime's first civil air route in 1921.° A number of Gri- 
gorovitch's M-9's and M-15's, as well as German and French 
hvdroplanes, were salvaged or reconstituted for the sea and river 
fleets, including two units located on the Arctic Ocean. A 
few Russian-built Lebeds were also on hand. This air strength 
was augmented in 1918 by German machines left in the Ukraine, 
which probably included Albatros, Fokker, and Halberstadt, and 
possibly Brandenburg or L.V.G. types.99 Some Junkers aircraft 
may also have been furnished to the Reds in 1919.9 A few other 
German planes, possibly including a Brandenburg eight-seater, 
were ferried to Russia in 1920.79 

During 1919-20, aircraft captured from White Russian and 
Allied forces included Spads, D.H. 4, D.H. 9, and D.H. 11 
models! and Sopwith two-seaters. Some of the D.H. 4's were of 
United States manufacture and had Liberty motors. A number 
of these more modern aircraft were assigned with recent imports 
to select crews comprising a special unit under the direct control 
of the Air Fleet commander.*? Most captured aircraft, however, 
went directly to combat squadrons which employed them against 
the Poles and other enemy forces.73 

Aircraft imported during 1921 and 1922 included Italian 
Savoyas,* Ansaldos, and Balillas; Dutch Fokkers; and German 
Junkers; and possibly some English De Havillands, Avros, 
Martynsides, Brequets,** and Vickers.*? At the end of 1922, about 
100 Ansaldo single-seater and two-seater airplanes were delivered 
to Moscow by Italian pilots.” About thirty Fokkers were reported 
to have been purchased in Holland before 1923.78 Fokker F-3 
aircraft were used after 1921 on the Moscow-Konigsberg route 
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hy the newly formed Russian-German civil transport company 
called Deruluft. Aircraft engines imported during this period 
may have included German BMW’s and Maybachs, and Italian 
Fiats and Anzanis, and possibly some British Bristols and Napiers. 

Fortunately for the new regime, the aircraft industry of the 
West experienced a slump after the war. Foreign markets were 
sought for the products that could not be absorbed domestically, 
and the Soviet Government arranged for purchases by means of 
commercial treaties. 

A few De Ifavillands,? Nieuports, Fokkers, and Spads, and 
possibly some M-series seaplanes, were produced in Soviet 
Russia before 1923. The native prototypes that appeared were 
designed only for experimental purposes. 


Red Air Fleet Training 


Until 1921, the training of Red Air Fleet flying and ground 
personnel was centered at Moscow and, to a lesser extent, at 
Petrograd. Administrative control was exercised by the Depart- 
ment of Military Schools under the General Headquarters of the 
Revolutionary Military Council. Few additional schools were 
formed at first. 

The short courses at the pilot and observer schools apparently 
stressed the practical aspects of flying, since the Air Fleet needed 
trained aviators available for combat as quickly as possible. The 
shortage of pilots was even more acute than that of aircraft. 
The educational qualifications of the students were deplorably 
low and the standards of instruction very poor. Until 1920 or 
1921, most of the instruction continued to be provided by aviators 
who had formerly served as officers in the Imperial Air Forces, 
some of whom probably were conscripted in the officer draft of 
June, 1918. Obsolescent aircraft, shortages of materiel and fuel, 
and ineflicient organization and administration increased the dif- 
ficulties of the training program. 

The Red Air Fleet nevertheless succeeded in training a con- 
siderable number of pilots, observers, and supporting ground 
personnel. According to the somewhat inflated figures contained 
in Soviet sources, there were 302 pilots or observers in the Air 
Fleet in June, 1919, and 730 at the end of 1920.55 According to 
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a more reliable Western report. the Air Fleet comprised from 
150 to 175 aviators and from 120 to 140 observers in December, 
1920. Although the proficiency of flight personnel improved 
little during the Civil War, some units made up for their lack of 
technical competence by the zeal with which their loyalty to 
Communism inspired them to fight. 

The importance that the Party attached to the Air Fleet even 
at this time can be seen by the number of Communists among 
the flying personnel. The Soviets claim that twenty-five per cent 
were Communists at the end of 1919 and forty-seven or fifty per 
cent at the end of 1920.5 More observers than pilots were Com- 
munists; the former came largelv from the enlisted ranks, which 
were more sympathetic to the Bolsheviks, but they also had less 
flying experience than the pilots, who included many former 
Czarist air officers. Most army and navy units included few 
Party members; in fact, Red Army units were considered shock 
troops if twelve or fifteen per cent of the soldiers were Com- 
munists.^ Military discipline was maintained by Communist 
commanding officers, commissars, and party cells, reinforced by 
the so-called "group of 3 system." According to this system, all 
personnel in a unit were divided into groups of three; if a man 
deserted, the other members of his group were assumed to be 
guilty of treason.* 

Beginning in the winter of 1920-21. the Red Air Fleet training 
system was radically reorganized to provide commissioned and 
noncommissioned officers for the contemplated expansion. Mili- 
tarv aviation apparently did not participate extensively in the 
general Red Army demobilization from 1921 to 1923. New schools 
were formed, German instructors were added to training staffs,5* 
facilities were provided for enlarging classes, and theoretical and 
technical training was emphasized. Elementary, intermediate, 
and advanced flying schools were to be established, as well as 
specialized schools for ballooning, mechanics, aerial photography, 
navigation, and radio electronics. Flying students were to receive 
their primary training in preparatory schools of the Air Fleet or 
in paramilitary aero clubs and schools. They would then receive 
theoretical and technical instruction at military aviation schools 
before training to be land pilots, naval pilots, or observers. Special 
service schools were to be established to train both commissioned 
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and noncommissioned officers. Graduates of the aviation schools 
were assigned to operational units for further tactical training 
and for transition training in newer types of aircraft. Some officers 
undertook further study in pilotage, reconnaissance, bombing, 
and aerial gunnery at advanced schools. 

Selected commanders and engineers were assigned to the now 
famous Zhukovski Air Academy in Moscow, organized in 1921, 
which eventually provided facilities for study and research at 
the highest level in acronautics, tactics, and related fields. The 
first courses, which began in 1922 with a small, poorly educated 
student body,! lasted up to three years. Some Air Fleet officers 
received a similar level of command and staff training at an 
institution that later became known as the Frunze Academy. 

Although this blueprint of aviation training from the ele- 
mentary level to that of the academies remained essentially 
unchanged for at least ten years and did not achieve effective 
results until an even longer period had elapsed, the training 
system was considerably reorganized in 1921 and 1922. Accord- 
ing to a Soviet source, there already were twelve aviation schools 
by 1921, including the Zhukovski Academy, the Moscow School 
for Advanced Pilots, the Yegor'evsk Theoretical Flying School 
(formerly the Gatchina School), and the Serpukhov School of 
Air Combat? The school at Moscow had better equipment 
than any other in Soviet Russia; an American aviator who 
escaped from the country in 1921 reported that during the winter, 
when the weather was favorable, from three to six airplanes were 
seen to be continually in the air at that school? By 1923 there 
also were an aviation school for air mechanics, a hydroaviation 
school, and a ballooning school at Petrograd; an aerial photog- 
raphy school at Moscow; and aviation schools at Kiev, Sevastopol, 
Odessa, Omsk, Borisoglebsk (evacuated from Vladivostok),** 
and Tashkent. Most of these schools enrolled from 80 to 150 
students,” many of whom were former mechanics and workmen 
of little education, in courses lasting from eighteen months to two 
years; and additional classes in aviation technique were estab- 
lished in the higher technical institutes. The school at Kiev 
became a sort of Gymnasium with a general scientific program 
lasting four years.?* Aircraft used for training included D.H.-4's, 
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Farmans, Voisins, Nieuports, Sopwith-Camols, and various Rus- 
sian types. 

Plans were also prepared for an extensive network of acro 
clubs (organized after 1921) and civil aviation schools, which 
probably were sponsored by the Military-Scientific Socicty (later 
the Society of Friends of the Air Fleet) and the various all- 
Russian civil air carrier companies that began to operate during 
1922. 

Before 1923, training in aviation also included courses con- 
ducted by visiting German staff officers, and plans were made 
then for Soviet officers to witness German maneuvers and 
receive instruction in Germany. 

The activities of the Turkestan school at Tashkent—the prin- 
cipal center of Bolshevism in Central Asia after the revolution— 
provides an interesting example of the international revolutionary 
tactics of Soviet Communism. At the end of 1922, natives of 
India and Afghanistan were invited to receive pilot training at 
this school in Nieuports, Sopwiths, and later types of aircraft," 
and political indoctrination was stressed in their courses so that 
the students might help to spread the revolutionary doctrines of 
world Communism when they returned home. 


Combat Operations of Soviet Military Aviation 


In the confusion and dislocation of the Civil War, Red Army 
or partisan units were fighting the troops of about twenty dif- 
ferent governments and political authorities." Widespread up- 
risings and invasions divided the country into a maze of sepa- 
rate military theaters in which the operations of the Red Army 
and Navy were supported by air units during all the major and 
many of the minor campaigns. 

Aircraft were used against the Germans and Romanians, the 
Czech Corps along the Trans-Siberian railroad, and the White 
Finns; and against Moslem, Ukrainian, and other rebelling na- 
tionalist and political groups. They were employed against Allied 
forces, particularly those of the United States and Great Britain 
and their White Russian allies in the Archangel area, the British 
in the Transcaucasus and Transcaspia, and the French in the 
Ukraine, notably in the region of Odessa; and in the Crimea and 
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along the Black Sea, the Sea of Azov, and the Caspian Sea. Air- 
craft were used to a lesser extent against the White Russians 
and the interventionist armies, particularly the Japanese, in the 
Far East. The Red Air Fleet and some naval aviation units prob- 
ably supported the Red Army against Alekseyev, Kornilov, and 
Kaledin along the Don River, Chernov's Peoples Army in the 
region of the lower Volga, the Don Cossacks under General 
Krasnov, and Dutov's forces in the Urals. Relatively large num- 
bers of aircraft were in operation on the Volga Front against 
Kolchak and his predecessors at Samara, Omsk, and Ufa; against 
the Anti-Soviet Volunteer Army (later the Armed Forces of South 
Russia) under General Denikin, who succeeded Kornilov; and 
later against his successor, General Wrangel, in the south. To the 
north, Red air units probably fought against Savinkov's Social 
Revolutionaries at Yaroslav] and Yudenich's army; and later 
against German troops in the area of the Baltic states and Gri- 
goriev’s guerillas. Red aircraft were also used against Petlura's 
Ukrainian nationalists, in Central Asia, and in the Polish War in 
1920. On the whole, the air forces were viewed as a valuable 
support for ground operations and, to a lesser extent, for naval 
operations on scattered fronts throughout the country. 

Although aircraft were used widely throughout this period, 
their operations were actually on a small scale.” Red pilots are 
reported to have completed only 12,000 missions and to have 
flown no more than 18,000 hours.!"? In most campaigns, aircraft 
activity was sporadic and gravely handicapped by deficiencies in 
equipment and in the capabilities of personnel, and, after the loss 
of Baku, by an acute shortage of fuel. 

The contribution made by the air forces to the success of the 
Soviet cause was insignificant compared to that made by the 
ground forces; actually, however, the victory of all the Red 
armed forces together was not so much military as it was political 
and social Few objective historians can deny that the Reds 
would have met defeat if the Allies, or even the Germans in 
1917-18, had made a concerted and intensive military effort 
against them at the right time, or if the White Russian forces 
supported by the West had united behind a progressive, demo- 
cratic program. As it turned out, the Soviet regime was able to 
act against its enemies separately and to exploit effectively their 
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weaknesses, failures, and blunders. It was characteristic, for 
example, of the inadequate interventionist policy of the West 
that the air power faced by Red aviation in many campaigns was 
as weak, if not weaker, than its own. 

As a result of combat experience during the Civil War. the 
Soviet regime appreciated the potentialities of air power even 
more than it had in 1917.'?! Military aviation leaders gained a 
considerable knowledge of air doctrine and tactics, organization 
and command, and equipment and training requirements—all of 
which modified the ideas they had inherited from the Imperial 
Air Forces. Together with German influences and later technical 
improvements, this new perspective guided developments during 
the next decade. 

Air operations during the Civil War differed considerably 
from those during World War I on the Eastern Front. Because 
of the increased emphasis placed on aerial reconnaissance, par- 
ticularly of roads and railroad junctions, and the more extensive 
use of machine-gunning and bombing attacks on ground targets 
in tactical zones, service flights during the Civil War were carried 
out at an average altitude of from 1,500 to 2.000 ft,!?* and 
seldom reached heights greater than 3.000 ft. Occasionally air- 
craft engaged in elementary dive bombing, night bombing, and 
flights in formation, and fighters served as escorts and in the 
defense of important military centers, but little air-to-air combat 
ensued because few planes met opposition in a particular sector 
at any one time.’" Great importance was placed on liaison activi- 
ties, since ground operations were scattered and fixed entrench- 
ments of position rare, and fighting occurred simultaneously on 
many ill-defined fronts. For these reasons, artillery fire control 
by means of balloons was more restricted than during World 
War 1.1% 

In naval operations on the Baltic, Black, and Caspian Seas, and 
on the Sea of Azov, Red aircraft occasionally bombed enemy 
ships and landing parties. In addition to assisting the Red Navy 
in attacking coastal fortifications and towns, naval aircraft some- 
times also supported ground campaigns. 

The transfer of aircraft from one front to another, notably by 
rail, was more widespread in the Civil War than in World War 
L.!95 Operations were therefore conducted under more diversified 
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conditions of climate and terrain, from the tundras of the Arctic 
to the desert wastes of Turkestan. These circumstances posed 
special problems of maintenance, logistics, and flight operation. 

Aircraft were often used to disseminate propaganda during the 
period of internal strife and the war with Poland. Political de- 
partments supplied air units with great quantities of literature, 
which were distributed even on reconnaissance flights over 
enemy-held territory.!99 

Allied intervention in northern Russia, beginning in Murmansk 
in April, 1918, and in Archangel in August, 1918, was opposed 
by Red air units consisting of a small number of Caudron bi- 
planes, a Nieuport "28," and at least one captive balloon.!?? 
According to an American officer who served with the Royal Air 
Force in this operation, the Red aircraft were not very active, 
generally confining themselves to attacks that involved the drop- 
ping of artillery shells overboard from aircraft, never with sig- 
nificant results.1° Balloon observation was conducted to note 
the effects of Red artillery fire and bombing.’ Soviet aircraft 
were engaged intensively in the dropping of propaganda leaflets 
and were also employed in reconnaissance—according to the 
above-mentioned source, the condition of the terrain and the 
summer Arctic climate practically prevented the use of cavalry 
scouts."9 During the winter, the severe climate considerably 
restricted flight activity. In the words of the general officer in 
command of British troops in that area from November, 1918, 
to the evacuation in September, 1919, *. . . flying conditions were 
intolerable, even with electrically heated clothing."'!* Neverthe- 
less, a Soviet source maintains that Red aircraft in 1918 flew more 
than 200 combat missions against the Allies in northern Russia, 
from September to December.!? 

Throughout the period of intervention in the Archangel area, 
the Allied forces were able to maintain air superiority by means 
of a small British Royal Air Force contingent consisting of three 
or four periodically reinforced squadrons under a wing head- 
quarters.!? These units were equipped with R.E. 8's (artillery 
aircraft), Nieuports, and D.H. 9's,!'* some of which were assem- 
bled from earlier shipments to the Imperial Air Forces that never 
had been moved to the interior. British Fairey seaplanes also 
participated. The Allied seizure of Archangel on August 1 was, in 
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fact, one of the carlicst recorded combined air-sea operations 
against land defenses. In this operation, the aircraft flow from 
the carrier Nairana, which stood off the delta of the Duna 
River."5 It appears that seaplanes were particularly useful in 
support of ground operations in this northern arca because of 
the few available airfields and the uncertainty that White Rus- 
sian troops could hold enough territory to secure them against 
attack.!!® The British also tried to train and equip a small White 
Russian air force in the Archangel area under Captain Kozakov 
but met with little success. Wherever the Allies intervened in 
Russia at that time thev apparently attempted, if conditions per- 
mitted, to form White Russian air units. 

British air activity in the Archangel area consisted of recon- 
naissance, ground attacks with bombs and machine guns, artillery 
fire control, liaison, and at least one gas attack. In July, 1919, a 
Soviet railway front two miles wide and ten miles deep was 
attacked with a new tvpe of gas delivered bv six RAF D.H. 9's 
and three Sopwith Snipes.!'5 The remembrance of this and pos- 
sibly other gas attacks may have contributed to the great intercst 
the Soviets demonstrated. during the following vears, in the use 
of aircraft to deliver chemical warfare agents, and the importance 
thev attached in the 1930's to passive defense measures against 
such attacks. 

The Communists employed aircraft against the forces of the 
White general Yudenich and his Allied support in Estonia and 
in the Petrograd region. A Soviet report maintains that during 
this campaign air-force units were concentrated for mass action 
in co-ordination with other arms and services and that the land 
and naval air forces were placed under a single command.'!® 
Air units collaborated with ground forces in attacking White 
troops; bombing enemy ships, fortifications, and airfields; and 
helping to defend Kronstadt. 

Both Britain and the United States either provided air assist- 
ance of various kinds to General Yudenich or seriously con- 
sidered giving him such support. In October, 1919, the White 
Russians tried to purchase surplus aircraft from the United 
States Government for General Yudenich.'*° The United States, 
which had scrapped or sold well over 1,000 combat aircraft in 
France the year before, answered that no bombing or scouting 
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planes were available.?! Had the aircraft been obtained, they 
might have been extremely useful in the White Russian drive on 
Petrograd, which occurred at the time of the request. This of- 
fensive, approved by Yudenich’s British advisers, was partly 
motivated by the desire to aid General Denikin’s advance in 
the south by diverting enemy strength; but General Yudenich 
failed to break through the Red lines outside Petrograd and re- 
treated to Estonia. His failure was due primarily to a shortage 
of ground-force provisions and equipment, low morale, and the 
lack of adequate and timely support from the White Finns, who, 
in any case, could have provided only a few French, German, and 
Swedish monoplanes and hydroplanes. 

In 1919, the general strategy of the anti-Soviet forces called 
for joining the front held by General Yudenich with the Allied 
front at Archangel, which was to be connected, in turn, with 
the Siberian Front held by Admiral Kolchak to the east. This 
strategy was a continuation of the abortive plan of the preceding 
year which envisaged a junction through Yaroslavl and Vologda 
of the Czech Corps and Allied forces operating from Archangel. 
General Denikin’s three White Russian armies were to advance 
in 1919 from the south to join Kolchak at Saratov and occupy 
the Ukraine. 

This general plan, which envisaged a combined drive on 
Moscow, could not be carried out, however, because of the grow- 
ing opposition of the Red Army, which was markedly improving 
in strength, discipline, training, and equipment as the weeks went 
0n.!?? In consequence, the political value of continuing the anti- 
Bolshevik campaign in northern Russia, which from the begin- 
ning had lacked unified Allied support and a clearly defined 
policy acceptable to the major participants, became more and 
more doubtful. 

Admiral Kolchak, who took over from the Ufa Directorate in 
November, 1918,33 commanded, at least nominally, over 65,000 
troops on the Volga-Siberian Front during the following month.'^* 
By June, 1919, he was commanding about 125,000 men. His air- 
craft support consisted primarily of British and French types, 
some of which were shipped by the Allies along the Trans-Siberian 
railroad. According to a Soviet source, special Allied military 
missions attached to Kolchak's army discussed the possibility of 
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building airfields, in the Far East and Siberia, as take-off points 
for aircraft unloaded at Vladivostok; but the official Allied de- 
cision to offer Kolchak large-scale material assistance was not 
made unti] May, 1919, when the tide of battle was already turn- 
ing against him. By then, only a large Allied military force could 
have maintained Kolchak, and this was unacceptable to the U.S, 

The Czech legions along the Trans-Siberian railroad also had a 
small number of aircraft, including Russian biplanes built at 
Odessa, and aircraft equipment supplied by the United 
States?" Over twenty planes are believed to have been fur- 
nished to the Czech forces by the United States at the beginning 
of 1919. 

Red Army air units opposing Kolchaks army and facing the 
Czech Eastern Front possessed more than 100 aircraft in Feb- 
ruary, 1919, according to a Soviet source.'?* Although this figure 
may be too high, it seems certain that the Reds concentrated 
more air strength against Kolchak and Denikin to the south than 
against the Allied forces in the Archangel area, probably because 
of the greater threat from that direction and possibly because 
they assumed that a strenuous air effort in the Archangel area 
might provoke Britain and the United States to redouble their 
military efforts. The Red strategy was aimed at keeping the Allies 
contained in the Archangel area while seeking to stem Kolchak's 
and Denikin's offensives. 

Against Kolchak Red air units engaged in reconnaissance, low- 
altitude bombing, and the machine gunning of ground targets. 
At the time of the fighting for Ufa, the Soviets claim that their 
airmen bombed even at night.!*8 At the capture of Kazan, where 
one of the principal air operations was conducted, some White 
Russian aircraft apparently were seized. After June, Kolchak's 
forces were in retreat. Red Air Fleet units were supported by 
hydroplanes of the Red Navy prior to the time Kolchak was 
driven back into Siberia.1” 

Kolchak's forces were defeated or neutralized by the end of 
1919, largely because of political factionalism, Red propaganda, 
poorly trained troops, desertions, and weak leadership. In Jan- 
uary, 1920, Kolchak resigned his command, naming Denikin to 
succeed him as commander-in-chief of the White forces. 

General Denikin's drive was also successfully overcome, at the 
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beginning of 1920, before his forces could reach Moscow, having 
taken Kiev, Kursk, and Orel. Denikin had overextended his lines, 
and his troops were too few; furthermore, organized bases and 
strongholds in the rear were lacking, According to a Soviet 
source, about forty Red aircraft successfully defended Tsaritsin 
from enemy air raids.“° Red troops had held out in that city 
from August, 1918, when it was surrounded by the Whites under 
General Kraznov, until Denikin captured it in June, 1919. It was 
said that in Tsaritsin Red aviation was first used on a wide scale 
in support of ground forces.!?! 

The Red Army received considerable support, in its operations 
against Denikin's forces, from the hydroaviation sections attached 
to the Don and Volga River Fleets and other naval commands in 
the area. Many units were transferred to the Southern Front after 
the defeat of Kolchak's forces in 1919. A special Red Air Fleet 
detachment, reportedly formed from the best students of the 
Moscow Aviation School, developed tactics of assault action in 
combating the White cavalry units that had broken through the 
Red lines.!3? It is claimed that airmen of the 8th Army on the 
Southeastern Front made a number of successful night raids on 
railroad stations such as Nikolaevka and Tavolshanka, at which 
White troops were disembarking/9* and that dive-bombing 
attacks were made on various enemy targets.!?* A Soviet source 
states that during October and November, 1919, airmen of the 
Southern Front made about 400 reconnaissance and bombing 
sorties.1°5 

On November 4, 1918, the British war cabinet had decided to 
help Denikin with arms and equipment; as a result, the air 
opposition faced by the Reds in southern Russia, in 1919, included 
a number of British-made De Havilland and Sopwith aircraft." 
The withdrawal of the French from Odessa in April, 1919, how- 
ever, considerably restricted the extent of direct Allied assist- 
ance.!38 

After the evacuation of Denikin's forces to the Crimea in 
March, 1920, the southern offensive against the Communists was 
taken over by General Wrangel, who advanced into the Ukraine 
and the Don Basin before meeting defeat in the Crimea in 
November. In this final offensive the Soviets augmented their 
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forces with units from the Polish Front, following the truce con- 
cluded there on October 12. 1920. 

During his short bid for victory, Wrangel’s forces received 
limited air and naval support from the Allies. One unconfirmed 
source reports that his armies were aided by six uir squadrons, 
each consisting of thrce flights of six aircraft each, and several 
captured aircraft under the command of General Tkatchoff.'*? 
However, General Wrangel himsclf admitted that he could em- 
ploy only twenty to thirty worn-out airplanes in the major en- 
gagements of June, 1920. Wrangel is also said to have had the 
support of a small naval air service equipped with old Russian 
seaplanes and some Albatros aircraft left behind by the Germans 
at Sevastopol.^? Two White Russian naval flight detachments on 
the Caspian Sea were active against Red units at Astrakhan, in- 
cluding the Astrakhan air division of the Red Navy. It is reported 
that British seaplane carriers assisted the Whites in the Crimean 
area.!!! That the United States also gave limited support to air 
forces under General Wrangel is indicated by the permission 
granted on May 20, 1920, to a Russian air officer, presumably 
under Wrangel's command, to visit the United States in order to 
observe the activities of the American Air Service Supply 
Depot.!^? By then, General Wrangel was finding it very difficult 
to get additional help for his air units from the Allies. 

Red air units participated in many diverse operations against 
Wrangel, as well as against British and Cossack centers of resist- 
ance in the Transcaucasus and at Enzeli.!*? 

The part played by Red naval aviation was particularly promi- 
nent during this phase of the Civil War, both in support of ground 
forces and against naval targets. In the Black Sea and the Sea 
of Azov, naval air units were based at Taganrog, Mariupol, 
Nikolaev, and Odessa;'** these engaged in reconnaissance, the 
defense of naval bases, the interception of enemy reconnaissance 
aircraft, and liaison, and in attacks against landing parties of 
White forces at Novo Nikolayavski, between Mariupol and 
Taganrog,“ and other points. In August, 1920, Red hydroavia- 
tion conducted its first bombing operations against vessels of the 
White Fleet. Some Red naval pilots are reported to have made 
as many as three hydroplane reconnaissance flights daily. 
'These activities were assisted by those of the Red Air Fleet, 
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which also bombed White Russian vessels and conducted 
aerial reconnaissance during landings made by the enemy in the 
Tamansky Peninsula, cast of Anap, at Ulaga, and at other 
places! 

The Red Air Flect worked in close co-operation with the 
ground forces. Bombing and machine-gunning attacks were made 
on enemy fortifications, and the organization of aerial reconnais- 
sance was emphasized. In order to achieve maximum concentra- 
tion, air groups were unified to include units which had been 
transferred from other fronts. A Soviet source maintains that 
during the fighting for the Kakhovka bridgehead the Soviet air 
forces raided enemy positions with increasing intensity in forma- 
tions of from ten to fifteen planes." Cavalry troops were con- 
sidered a particular vulnerable target. 

In the final battle for the Crimea, Soviet airmen pursued 
White troops, and bombed seaports and ships, possibly including 
some of the United States vessels sent to evacuate White refugees 
to Turkey in November, 1920. The Soviets claim that as many as 
five or six Red squadrons were in the air simultaneously during 
this campaign.!*5 

While fighting General Wrangels White Russian forces and 
occupying parts of the Caucasus, the Red Army also was at war 
with Poland. In April, 1920, while the United States was with- 
drawing its forces from the Vladivostok area of eastern Siberia, 
Polish troops penetrated the Ukraine in order to forestall a Soviet 
invasion of Poland. The Red forces stopped the Poles after they 
had reached Kiev and in turn invaded Polish territory, driving 
to the gates of Warsaw before they were checked by Pilsudski's 
troops, supported by a French military mission led by General 
Weygand. This war was terminated with the signing of the 
Treaty of Riga the following spring, thus ending Soviet hopes 
of using the Red Army to assist the Communist (Spartacus) 
movement in Germany. 

According to a Soviet report, over 200 aircraft were concen- 
trated against the Polish Air Force in the war.? Another 
Soviet source claims that more than 1,200 combat sorties were 
flown against the Poles and that 6,500 kg. of bombs were 
dropped.'5? In contrast, an official United States Government 
report states that the employment of Red air units in active service 
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against the Poles “was not indicative of aptitude, extraordinary 
courage or good equipment." The report goes on to state that this 
poor performance was due to insufficient spare parts for aircraft 
and shortages of fuel and replacements.'?! 

Although the Red Air Fleet may not have been as effective in 
the Russian-Polish War as Soviet sources indicate, air-force units, 
directly subordinate to the ground forces, often performed useful 
reconnaissance aud liaison missions, and bombed and machine- 
gunned enemy troops and installations. A Soviet source reports 
that a special air force, consisting of three reconnaissance units 
and one fighter unit attached to the First Cavalry Army. was 
particularly active before and during the Red break-through at 
Zhitomir.5? Of the twenty-two airplanes operating in this air 
group at the beginning of its combat service, more than half 
are reported to have been captured from Gencral Denikin's 
army. Red aircraft also engaged in the defense of military 
bases, the protection of ground troops from Polish air attack, 
and propaganda activities. During the Polish War, Lenin is 
reported to have insisted that airplanes scatter revolutionary 
leaflets widely among Polish troops, workers, and peasants.'^' 
The Polish Air Force opposed these various Soviet air operations 
with French, British, American, and German airplanes, and per- 
sonnel that included foreign airmen and instructors." 

After the fighting had ended against the Poles and Wrangel's 
forces, Red air units continued to engage in limited operations 
in the west against the German-Baltic forces under General 
Goltz; they also assisted in suppressing the Kronstadt rebellion, 
as well as the peasant uprisings in Tambov province and the 
Black Sea area. The loyalty of Red naval aviation in the Baltic 
Fleet was greatly weakened at that time. Just before the attack 
on Kronstadt, in March, 1921,55 in which naval hydroplanes 
bombed and machine-gunned the revolting troops, forty-five 
seamen, including many members of the fleet aviation detach- 
ment—representing a large part of the complete strength!?'— 
were executed for treason at Oranienbaum. These extreme meas- 
ures were taken in order to prevent the Kronstadt movement from 
spreading as a serious challenge to the Party dictatorship.!55 
The disaffection with the policies of War Communism which 
caused the Kronstadt rebellion was also responsible for the peas- 
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ant uprisings. Air elements of the Black Sea Fleet dispersed the 
“border robbers,” as the Reds called the rebellious peasants, as 
late as September, 1921. 

In Central Asia, the Reds also faced military opposition during 
and after the Polish War, especially in Bashkiria, Turkestan, 
Ferghana, and Bukhara. After the initial revolutionary seizure 
of Turkestan and the Transcaspian arca and, later, the liquidation 
of the independent khanates of Khiva and Bukhara by Red army 
units in 1920, the anti-Soviet guerrillas called Basmachi were 
the principal enemy active in Soviet Central Asia. Basmachism, 
a popular resistance movement of religious nationalists which 
spread from the Ferghana region to other parts of Soviet Central 
Asia, reached its greatest unity and strength between 1920 and 
1922 and became perhaps the most persistent and successful 
opposition movement in the history of Soviet Russia.!*? To sup- 
press it, Lenin sent the Turkish general Enver Pasha to central 
Asia, in late 1921, with orders to form a Moslem revolutionary 
army in order to deal with the Basmachi bands and also, sup- 
posedly, to spread the Communist revolution by invading India 
through Afghanistan. Instead, however, Enver Pasha joined the 
Basmachi and attempted to unite their forces against the Bol- 
sheviks; but he was defeated by the Red Army in mid-1922..° 
Aircraft probably were used in support of these operations as 
they were used against later Moslem opposition in this area, when, 
for example, the Red Army, in 1924, conducted campaigns sup- 
ported by airplanes and tanks against insurgents in Samarkand.!*! 

Red air activity was inconsequential in the Far East prior to 
the defeat of Kolchak and the withdrawal of Czech, American, 
and other pro-White forces from the Trans-Siberian railroad. 
Before 1920, the foremost enemies of the White Russians and 
intervening Allies were disorganized partisan forces, the leader- 
ship of which was gradually usurped by the Communists. As 
early as February, 1918, however, aircraft seized by the Reds from 
Czarist officers were located at Krasnoyarsk; and in July a small 
number of Red airplanes, some fown by German pilots, were 
reported being moved eastward.!9? 

During 1920, the Communists transferred some land-based air 
units of the Red Air Fleet from the Siberian Front to the Far 
East,!® in order to help consolidate Soviet rule in the Far East 
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Republic and to restrict the territorial holdings of the Japanesc 
around Vladivostok and Khabarovsk. Red aviation in the Far East 
was used principally against the Japanese and such Cossack 
brigands as Semenov and Kalmykov. whom they supported, and 
probably also to help crush the Mongolian and other renegade 
forces of Baron von Ungern-Sternberg in 1921. Sovict air strength 
in the east remained very weak, however, until the early 1930's. 

The Allied and White Russian forces were also supported by 
aircraft in the Far East. At the beginning of 1919, an airfield at 
Spasskoe, near Vladivostok, was garrisoned by detachments of 
the 27th and 31st United States Infantry Divisions equipped with 
five Maurice Farman biplanes. These units had been sent to the 
area from the Philippines in August, 1918. Also as Spasskoe, a 
new White Russian Siberian Army had set up the headquarters 
of an air service;!^* it was equipped with one old Maurice Farman 
“pusher” type of airplane. two monoplane scouts," and two 
inoperable Nieuports, and staffed by about twelve Russian avi- 
ators and about fifty Russian mechanics, presumably trained by 
the Americans.!*6 

The quasi-independent Cossack forces under Semenov in the 
Transbaikal area were also serviced by a small number of aircraft, 
probably of Japanese origin. In December, 1920, Semenov report- 
edly fled from Chita in an airplane.!* 

Following the withdrawal under orders of the United States 
forces in the spring of 1920 and the later evacuation of Vladivos- 
tok by the Japanese in October, 1922, the Reds acquired some 
abandoned matériel, as they had at Murmansk. 

The Soviet regime gained valuable experience in the use of 
military aviation as a result of the air operations conducted by 
all the forces involved in the Civil War. In organization, the Reds 
proved, on the one hand, the value of subordinating some air 
units directly to ground formations. This experience, modified by 
German organizational guidance and training regulations, re- 
sulted in the formation of Corps Aviation in the period 1923-26.1% 
On the other hand, they also realized the importance of centraliz- 
ing the tactical direction of large numbers of aircraft in support 
of the Red Army, in order to economize on resources, co-ordinate 
operations, and concentrate forces at the most critical sectors. 
The desirability of joint army-navy operations under a single 
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command was also indicated. These organizational principles 
conflicted more and more as the air force grew in size and 
capabilities. 

The question of whether or not army and navy air units should 
be under the same command was never resolved satisfactorily. 
Although the degrce of administrative and political independence 
enjoyed by the Red Navy and its air arm changed frequently 
throughout the history of the Soviet air forces, Red Army ground- 
force commanders were constantly able to influence the develop- 
ment of the Red Air Flcet. 

Many of the organizational concepts illuminated by the Civil 
War were applied only irregularly in peacetime. Preferred organi- 
zational forms were based sometimes on training, combat experi- 
ence, and technological developments, and sometimes on differ- 
ent doctrinal concepts about the role of air power as part of 
Communist military "science." For example, the persistent advo- 
cacy of small, semiautonomous air detachments reflected the 
belief that the Communist revolution had introduced the need 
for new, proletarian forms of warfare in which offensive, aggres- 
sive local action was to be adjusted to political objectives. The 
related controversy concerning militia units as opposed to regular 
units was similarly involved in determining the organization of 
the Red Air Fleet. 

Decisions concerning types of aircraft and equipment concen- 
trated primarily on the need for specialized, tactical bomber 
aircraft which the Soviet airplane industry attempted to fulfil 
after 1920. Respect for German fighters may have been partly 
responsible for the design of the first Soviet fighters produced 
during the following period. Soviet designers, apparently aiming 
towards the development of multipurpose aircraft, also devised 
reconnaissance, bomber, and even transport models that could 
perform diverse combat roles. The wide use of hydroplanes as 
bombers, fighters and ground-support aircraft during the Civil 
War was probably responsible, along with German and Italian 
influences, for the excessive stress placed, during the next ten 
years, on float planes and flying boats as combat aircraft. The 
Civil War also taught the Reds the importance of having equip- 
ment that was rugged and easy to maintain and operate; and their 
experiences with the later types of foreign aircraft used during 
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hostilities undoubtedly urged them to draw upon foreign re- 
sources for ideas. 

Finally, the Soviets also learned to stress mobility in air opera- 
tions and the use of aircraft to disseminate propaganda and to 
help maintain internal security. 


Aircraft and Engine Production 


The production of airframes and aircraft engines in Sovict 
Russia could not be undertaken successfully prior to 1920 be- 
cause of shortages of equipment, raw materials, and trained 
specialists, and the general social and economic disorder. The 
disorganization of the aircraft industry after the nationalization 
decree of June, 1918, was particularly acute until Glavkoavia, 
formed in 1919 under the Supreme Economic Council,’ as- 
sumed control over most available aircraft factories and repair 
shops. Some of the aircraft production facilities inherited from 
the pre-revolutionary regime, such as those at Sevastopol, could 
not be evacuated from southern Russia and fell into enemy hands. 
Others could not be rehabilitated under wartime conditions 
without excessive expenditures. Those facilities that were to be 
converted to the production of equipment for the Red Army or 
to other purposes were not placed under the control of Glav- 
koavia. The Shchetinin aircraft plant, for example, was given 
over to repairing or manufacturing agricultural machinery.!*? 
New factories could not be constructed for several years. Con- 
sequently, the Air Fleet and Glavkoavia, prior to 1990, concen- 
trated primarily on using some of the older and better equipped 
factories in Moscow, and a few of those in Petrograd, for aircraft 
and engine repair and reconstruction. The nation's capital was 
to become the center of the aircraft industry and to remain as 
such until the period of the Second Five Year Plan (1933-87). 

At least one attempt apparently was made to manufacture 
aircraft during the years of foreign intervention in western 
Russia. In 1918, a factory at Petrograd tried to resume the pro- 
duction of hydroplanes but failed in this attempt, largely because 
raw materials and supplies were unavailable! Even the produc- 
tion of aircraft spares and accessories was beyond the capabilities 
of the industry at that time. 
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In spite of austere economic conditions, the Soviet leaders, as 
early as 1918, prepared for the day when aircraft and engine 
production could be resumed. On December 1, 1918, during a 
period when the Soviet regime was facing severe trials on the 
battlefield, a research center for aircraft design was established 
at the suggestion of Zhukovski and his associates.'?* This institu- 
tion, located at Moscow, was later called TsAGI (Central 
Acrohydrodynamic Institute). Although few resources could be 
allocated at first to the theoretical research projects of Zhukovski 
and his colleagues, TsAGI was later delegated responsibility for 
every phase of aviation research, from the design of land planes 
and seaplanes to the study of aerodynamics and hydraulics and 
the development of aircraft engines and rockets." TsAGI was 
to become the heart of Soviet aviation development, and within 
a decade its laboratories, workshops, wind tunnels and experi- 
mental plant would win the respect and admiration of visitors 
from the West. Many of the foremost aircraft designers and 
engineers responsible for much of the later progress made by 
Soviet aviation obtained valuable experience at TsAGI. In 1918, 
theoretical research was extended and improved, despite the 
inadequate support it received for many years from the Academy 
of Sciences. 

According to a Soviet report, Stalin urged the development 
of the Sovict aviation industry by all possible means in a note 
of August 25, 1920, addressed to the Political Bureau of the 
Central Committee of the Communist Party.’* During the fol- 
lowing month, the Council of Labor and Defense decreed the 
mobilization of technical personnel for work at aviation plants. 
Under this order, all persons from seventeen to fifty years of age 
who had been employed in the aviation industry for over six 
months during the preceding decade were called back to work.!'* 
Further surveys of production facilities were undertaken. At the 
end of the campaign against Wrangel and of the Polish War, 
plans were laid to rehabilitate and expand old plants, construct 
new ones, and establish additional aeronautical research insti- 
tutes. Programs to increase efforts in aviation were formulated 
by a special committee at the beginning of 1921.17 Russian 
designers were brought back to the industry and foreign, espe- 
cially German, technicians were approached for assistance. The 
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production and importation of such essential raw materials as 
special timber, steel products, aircraft linen, and fucls were 
stressed, and programs were initiated for obtaining necessary 
machine tools and equipment from abroad. In 1921, raw-material 
requirements for aircraft and engine factories were given high 
priority.!** 

These and other projects could only gradually be accom- 
plished because of the slow rate of economic recovery. The pre- 
vailing shortages of trained specialists and workers, raw materials, 
and foreign exchange were accentuated in early 1921 by the 
strikes and shortages at Petrograd that accompanied the Kron- 
stadt rebellion. It should be remembered that from the beginning 
a certain amount of sabotage in aircraft production had been 
committed by individuals and groups opposing Party programs 
and policies.!:5 

The temporary organization known as Promvozduch, or the 
Department of Industrial Enterprises of the Red Air Fleet, was 
set up in November, 1921, partly to deal with the initial diffi- 
culties of producing military aircraft and engines. Promvozduch 
was given the right to use certain industrial plants directly.!7? 
Although it was chiefly concerned with the repair of aviation 
equipment, the facilities it controlled also produced aircraft 
spares. Most aircraft and engine factories were then controlled 
by the G.U.V.P. (Chief Department of Military Industry), under 
the Supreme Economic CouncilJ*? Probably Glavkoavia was also 
subordinate to the G.U.V.P. The aircraft factories it controlled 
later constituted the Aviation Trust. The fulfillment of military 
orders for aircraft and equipment within the state factories was 
supervised by Air Fleet representatives. 

Some aviation factories still remained under the control of other 
commissariats and state authorities. Since the economy during 
the NEP period was not entirely socialized, a few facilities were 
turned over to nongovernmental domestic or foreign interests. 

The actual production of aircraft began in 1920, first at the 
old Duks plant in Moscow!*' (Aviation Factory No. 1), and later 
at the former Russian-Baltic or Krasnie Letchik factory at Petro- 
grad (Aviation Factory No. 3)*? In the beginning, only foreign 
types of aircraft were manufactured for the Red Air Fleet. Fac- 
tory No. 1 started to produce Nieuports, and possibly Spads, and 
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then cither to produce or assemble De Havillands, Fokkers, and 
possibly other foreign makes.'** The production rate was very 
low; only two or three aircraft were manufactured each month. 
In 1921 or 1922, Factory No. 3 may have produced the Grigoro- 
vich seaplanes of World War I design, possibly the M-10 and 
M-12. No more than four aircraft were completed in one month. 
Although the Samolet plant at Moscow (Factory No. 5) also may 
have begun to assemble a few airframes by 1923, most of its 
facilities were engaged in repair work. Less than fifty airframes 
are estimated to have been produced in all factories in 1922.18 

Even during the period 1921-23 some of the distinctive char- 
acteristics and deficiencies of Soviet aircraft factories were already 
noticeable. Many unskilled workers were employed, tools and 
techniques were improvised, and production management was 
weak. Each factory tended to become too self-sufficient, in many 
cases producing its own nuts and bolts, forgings, etc. Factory 
resources were widely distributed not only in repairing or pro- 
ducing too many different aircraft types but also in manufacturing 
items for the Red Army or for economic organizations. Plant 
equipment varied considerably, rates and standards were uneven, 
processes were primitive, by Western standards; quality was poor, 
the rejection rate high, the supply of materials irregular, and 
bureaucratic overhead excessive. It nevertheless appears that the 
Russians adapted themselves well to some long-term shortages of 
equipment and technical skill and succeeded in modifying or 
correcting conditions during the following decades. 

The assembly of foreign aircraft engines began again, before 
1923, in Moscow, first at the Gnome Rhone plant (Factory No. 
2),555 and then at the “Motor” factory (Factory No. 4), which 
faced it across a road. A limited amount of assembly work also 
may have begun at Petrograd at this time. The first engines 
assembled under the Soviet regime comprised such French types 
ns Renault, and Gnome-Rhone, and later Hispano-Suiza 220- 
horsepower models. Production problems remained difficult, how- 
ever; one source reports that in spite of German technical aid only 
eight aircraft engines were built in 1922.59 

Without the direct assistance of Germany (which became par- 
ticularly effective after 1990) the beginnings of Soviet aircraft 
production would have been delayed several years. German 
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aircraft engineers and technicians of considerable ability went 
to Soviet Russia to find employment, presumably with the official 
but unacknowledged aid of the German Army and Foreign 
Office, and many served as factory foremen and instructors. 
During the following years, a few Russian engineers and work- 
men probably were sent to Germany for technical training in 
aircraft and engine production. In 1922, at first under the direc- 
tion of the German organization known as Gesellschaft zur 
Foerderung gewerblicher Unternchmungen (GEFU),'*" the Ger- 
man aircraft company Junkers undertook the construction of an 
aircraft factory in the Fili section of Moscow;'** it also may have 
established construction facilities at Kharkov,!'*^ Taganrog, and 
Rostov during the next few years. 

The Fili plant began producing Junkers bombers and fighters 
for the Red Air Fleet in 1923. The importance of this plant to 
Soviet aviation can hardly be overestimated, for Hugo Junkers 
at that time was one of the outstanding aircraft designers and 
producers in the world. He later designed the famous Stuka 
dive bomber and Ju-52 transport? His all-metal monoplane 
with cantilever wings and many of his production methods were 
later adopted by the Communists, who instituted at the Fili plant 
a training school where Tupolev and other Soviet designers,!*! 
and both engineers and workmen, came to study. 

As foreign airframe and engine production began, the Soviets 
also undertook to design and develop their own models, but the 
first prototypes were largely imitative attempts of little dis- 
tinction. 

A two-engine wooden triplane, designed in 1920 under the 
auspices of a special heavier-than-air commission known as 
Komta, was reported by the British Air Ministry to have been 
tested in May, 1922.192 This aircraft, bearing the name of Komta, 
was powered by two 240-horsepower Italian Fiat engines and 
included features characteristic of British Vickers and French 
Voisin planes. The Komta, which was to serve as a bomber or 
transport carrying ten passengers and designed to attain a maxi- 
mum speed of only eighty-seven miles per hour,!** was produced 
in small numbers at Factory No. 1.1% 

A. N. Tupolev, the chief designer at TsAGI, who became the 
most renowned Soviet designer of multi-engine aircraft, pro- 
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duced, in 1921,!% the first of the more than eighty different types 
of aircraft that distinguished his long career.1" Called the ANT-1 
in his honor, it was a light-transport monoplane powered by a 
Blackburne engine. (See Appendix for an explanation of Soviet 
aircraft designation systems.) The ANT-1, constructed at TsAGI, 
was the first aircraft prototype built there after the development 
of a hydroglider and a screw sled.!?* 

In 1922, with the experimental aircraft I-1, or I-400,59? Soviet 
factories introduced a long series of fighters, designed by N. 
Polikarpov, sometimes in collaboration with Grigorovich. Produc- 
tion of the I-1 in limited series began in 1923. All these aircraft 
reflected developments in German Heinkel and, later, United 
States Curtiss and Boeing designs. Until the late 1930's, Polikar- 
pov's preference was for biplanes of mixed construction, rather 
than all-metal aircraft of the Junkers type.!?? 

According to a Soviet source, Grigorovich, who designed and 
built over fifty aircraft of different types,” introduced, in 1922, 
the M-20, his new seaplane, modeled on plans he had developed 
in 1916. This was succeeded by the M-24, which contained a 
260-horsepower Renault engine and was reportedly first pro- 
duced at Factory No. 8 in 1923.70 

By 1923, Tupolev, probably with German assistance, may have 
begun to design and develop the R-1, a copy of the British De 
Havilland 9A attack bomber.*? The American Liberty engine 
first used in this aircraft was succeeded by the Russian M-5, 
a copy of the Liberty. The more than 2,000 R-1’s produced dur- 
ing the next five years, beginning in 1923,?? were employed as 
reconnaissance aircraft as well as bombers. There also existed a 
civil transport version of the R-1, called the P-1. 

The Soviet designers Alexandrov and Kalinin may have com- 
menced work on light sports aircraft prior to 1923. The first 
model, to be designated the AK-1, was to be powered by a 
160-horsepower Salmson “Star” engine. In the years ahead, the 
Soviets hoped to meet some of the needs of military aviation and 
air transportation by encouraging talent through competitions to 
investigate new designs in light aircraft. The fields of both trans- 
port and sports aircraft design remained under the scrutiny of 
military agencies, which were interested in their wartime poten- 
tialities. 
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Aircraft engines of Soviet design appeared before 1923, but 
they were of inferior quality because of inadequate technical 
specialists and facilities. The first known Sovict engines were the 
AMBES-2, followed by the RAM. Actually, the engines selected 
for series production were mostly foreign makes with Russian 
labels, such as the M-4 (200 horsepower) and the successful M-5 
(400-450 horsepower). From the beginning, the government 
was not inclined to waste resources producing inferior equipment 
in quantity, merely for the sake of originality. 

Early Soviet ventures into airframe and engine design were 
directed or supported by an increasing number of research insti- 
tutions. Besides TsAGI, there were the Scientific Automobile 
Engine Institute (NAMI), which worked on aircraft power 
plants; the laboratories of the Zhukovski Air Force Academy; 
the Scientific Research Institute (NII VVS); and the Flight Sec- 
tion of the Administration of the Air Force, established in 
1920.95 Laboratories established during the following years for 
motors and materials testing and for physical, chemical, and 
flight testing, have been identified at the Zhukovski Academy.??* 
"Technical and tactical tests of military aircraft were handled by 
NII VVS. The Flight Section of the Air Fleet had jurisdiction 
in the 1920's and 1930's over meteorological studies, aerial pho- 
tography, and the testing of special equipment and gear. This 
organization also conducted research on radio communications 
and aerial navigation, and supervised flight tests.™®! After 1922, 
however, basic research no longer was a responsibility of the Air 
Fleet. Research activities for aircraft development were later 
undertaken at many educational institutions and at the labora- 
tories of the Academy of Sciences. 


German Assistance to the Red Air Fleet 
and the Aciation Industry 


Soviet-German military collaboration—particularly in aviation 
—which ensued from the end of World War I to 1935, constitutes 
one of the strangest developments in the history of the Soviet 
air forces. 

The October Revolution in 1917 was encouraged by Imperial 
Germany in order to disrupt Russian internal affairs and thereby 
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neutralize the Czarist war effort to the military, economic, and 
political advantage of Germany. The Germans wanted to acquire 
Russian raw materials, and the Bolsheviks welcomed this interest 
in order to secure help in their attempt to seize and consolidate 
power; besides, both sides were equally opposed to the develop- 
ment of an independent Poland. From the beginning, Lenin 
followed the policy of playing one side against the other in his 
dealings with members of the two opposing wartime coalitions 
and of probing for disunity in cach group. 

Throughout 1918, Germany, under the direction of Ludendorf, 
offered little military assistance because, according to her policy 
of Randstaatenpolitik, she was more intent upon dismembering 
the former Russian border territories, from Finland to the Trans- 
caucasus, even beyond the provisions of the Treaty of Brest- 
Litovsk. However, since the Communists had no intention of 
renewing the war against Germany, the political leaders of the 
German Empire did not then seek to overthrow the weak Soviet 
state. In accordance with this policy, Germany had even offered 
to assist militarily in Russia against uprisings and Allied interven- 
tion, several months before the war ended. When the Germans 
withdrew from Russian soil in November, 1918, they left their 
weapons to the Communists and promoted clashes between the 
Reds and the Poles. The Communists opposed any wholesale loss 
of territory and sought, in turn, to encourage the spread of Com- 
munism in Germany. 

Beginning in 1919 and 1920, German-Soviet military collabora- 
tion increased in scope and concentration, with greater impact 
on the development of the Red Army, the Air Fleet, and the 
aviation industry, particularly after the Treaty of Rapallo, in 
1929. At that time, the German policy of collaboration with 
Russia (Abmachungen), partly camouflaged as unofficial com- 
mercial relations and based on Bismarck’s old policy of friendship 
for the East, was viewed by the German Reichswehr and ele- 
ments of the Foreign Office as a military and political necessity 
in view of the onerous terms of the Treaty of Versailles. Both 
Germany and Russia had become outlaws in the community of 
nations. Under the direction of General von Seeckt and supported 
by diplomatic and industrial interests, the Reichswehr established 
a “base” in Russia for the development of German military power, 
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primarily in artillery and aviation and in chemical and mecha- 
nized warfare. The military and economic strengthening of 
Russia as Germany's ally was a concomitant of this eastward 
orientation. Red aviation benefited immeasurably in organization, 
training, and technology. 

The collusion between the Red Army and the German 
Reichswehr, from 1918 to 1935, was one of the best-guarded 
secrets of the Russian Politburo.” The details were partially 
revealed in the late 1920's, during the course of internal political 
squabbles in Germany, but the other nations of western Europe 
did not then grasp its scope and significance. More information 
was released by organs of the Communist Party during the purge 
trials in 1937-38, but the facts were greatly distorted. It was not 
until after World War H that the full story emerged. 

Although the first evidence of German aid to the Reds during 
the summer and fall of 1917 probably did not include assistance 
in aviation, the nature of possible future aid could be detected 
even during those early days of political turmoil and social chaos. 
More than a month before the October Revolution, funds prob- 
ably were provided by Germanv to the Bolsheviks for the pur- 
chase of arms and their delivery to the Finno-Swedish border.?!! 
Reportedly, in October, 1917, German advisers were sent to 
Petrograd to aid the Reds,*!* and in January, 1918, German 
commercial banks sought to develop Russian machine, metallur- 
gical and other industries, under a German-Russian advisory 
organ. The proposed agreement would have given Germany and 
Austria an unlimited privilege to send machines and qualified 
workmen into Russia.?!3 

The temporary renewal of hostilities between Russia and Ger- 
many, at the beginning of 1918, followed shortly by the German 
advance into the Ukraine, probably interrupted most of these 
measures. Some German pilots, however, may have defected or 
been assigned to the service of the Reds in 1918, in order to 
help fly Red aircraft to war fronts where Allied forces were 
engaged, to serve as military advisers, or to accomplish similar 
ends.**4 This assistance must have been of minor scope prior to 
November, 1918, in view of reports that some German aviators 
had been executed by the Communists.?!5 

The Soviet Government nevertheless sought to obtain German 
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help against the uprising by General Alekseyev and to curtail 
German support for Krasnov. This may account for the fact that 
the Germans put all kinds of difficulties in the way of the volun- 
tecr army in its efforts to recruit officers. The Soviets even con- 
sidered accepting joint military operations with the Germans 
against Allied intervention in northern Russia,?!9 probably in the 
hope that if German collaboration were unavoidable, it might 
at least include air units and technical assistance for the Red 
Army. Although agreement on some of these points was reached 
in a secret rider to a Soviet-German treaty signed on August 27, 
1918, all such projects of military co-operation collapsed when 
Germany capitulated to the Allies.?!7 

When World War I ended, the German policy of secretly 
aiding Russia was renewed, and the Red Air Fleet began to 
receive limited help in materials and personnel unti] the end of 
the Civil War in western Russia. As has been mentioned, the 
Reds acquired a number of German aircraft left behind in the 
Ukraine by the retiring Germans. Some German aviators were 
rcported to have individually deserted to the Reds in order to 
avoid unemployment in a defeated homeland and to compensate 
in part for their country's capitulation on the Western Front.?!? 
In 1919 and 1920, to avoid confiscation by the Entente, some 
German military aircraft and motors were illegally exported to 
Russia either by direct route or through neutral countries. Some 
aviation officers seem also to have been sent to help the Russians 
organize their air fleet. 

In April 1919, an agreement regarding political, economic, 
and military relations between the two countries stated that the 
Republic of Germany would undertake to provide the Russian 
Soviet Republic with needed war materials. Germany also under- 
took to furnish the Red Army with fifteen general-staff and 
twenty-six aviation officers.?? German instructors soon appeared 
at Red Air Fleet schools to provide staff and operational training 
to Soviet officers. During the conversations that went on in 1919, 
Germany granted Soviet Russia permission to train its army (and 
presumably its air forces), especially at staff and command levels, 
on the German organizational pattern.??? In September, 1919, the 
possibility of reconstructing the Soviet armament industry with 
German help was discussed by representatives of the two states. 
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A preliminary attempt was made in October to set up a Junkers 
factory in Russia and to begin trade in aircraft?! There were 
indications in December that a regular air service had been estab- 
lished between Germany and Soviet Russia.*** 

Although German assistance prior to the end of the Polish War 
in 1920 probably was too brief and limited to add to the combat 
capabilities of the Red Air Fleet during the Civil War, it served 
indirectly to support combat operations against Allied forces in 
Russia and Poland for at least a year after the armistice that 
ended World War I. 

After the defeat of Wrangel's forces and the end of the Rus- 
sian-Polish War in November, 1920, Germany provided more 
aircraft, industrial materials and technicians to the Soviet avia- 
tion industry. Negotiations for this aid followed the signing of 
the German-Russian Commercial Agreement on May 6, 192125 
More German officers probably were attached to the Red Air 
Fleet. As the Reichswehr minister Gessler stated in February, 
1927, “. . . after the Russian-Polish War the Soviet Government 
had approached Germany for assistance in reorganizing the Red 
Army and this offer had been accepted.”*** To preserve secrecy, 
German officers in Soviet Russia often wore Soviet uniforms and 
assumed Russian names. In fact, German officers attending the 
German military flying center at Lipetsk, in Russia, were tem- 
porarily “released” from the armed services. Almost all officers 
who later held high rank in the German Air Force had passed 
through the Lipetsk school. 

The first of numerous German officer-students to be sent to 
the Soviet Union for training and experimental studies arrived 
in 1921. It is estimated that approximately 600 officers of the 
regular German army served in Russia in 192] and 1922,?*5 some 
of them assigned to the two German military missions of 1922. 
German fliers even participated in Russian aerial exercises, and 
Russian officers were invited to Germany to witness army maneu- 
vers. A joint Russian-German civil aviation company, called 
Deruluft, formed at the end of 1921 in an agreement between 
the Council of Peoples Commissars and an amalgamation of 
German airlines that was later to form Lufthansa;?9* commenced 
operations once a week between Moscow and Kónigsberg in 
April, 1992. 
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The most important contribution Germany made to the Soviet 
aircraft industry was the construction of a Junkers factory at 
Moscow/Fili in 1922, This undertaking was part of a highly 
organized program to re-establish the German military aviation 
industry abroad, in order to circumvent the restrictive clauses 
in the Treaty of Versailles. Approximately 400 German engineers 
and skilled workers were reported to have arrived in Russia in 
October, 1922;?*! they were followed later by representatives from 
Heinkel, Dornier, Rohrbach, Fokker, and other companies. 

Germany also sent aircraft designers, engineers, and skilled 
technicians to Sweden, Denmark, Italy, Turkey, Japan, Switzer- 
land, Norway, the United States, and other states??? They 
established aircraft and engine factories in some of them: Dor- 
nicr factories in Italy, Switzerland, and Japan; a Zeppelin factory 
in Denmark; a Brandenburg engine factory and a Junkers aircraft 
factory in Norway and Sweden, respectively, and a Heinkel fac- 
tory in Sweden. Junkers also explored the possibility of setting 
up production facilities in Turkey as well as in Norway. German 
equipment, military aircraft produced abroad, and trained per- 
sonnel were to return home when the international situation 
permitted. The German designers Junkers, Heinkel, Dornier, 
Messerschmitt, Focke, and Wulf also set up factories in Germany, 
between 1920 and 1925, by taking advantage of the light restric- 
tions imposed on commercial aircraft manufacture by the Treaty 
of Versailles (largely withdrawn in 1926). 

The establishment of the Junkers factory and other German 
industrial facilities in Soviet Russia, as well as other types of 
aid, was provided for in a secret military agreement between 
the German Reichswehr and the Politburo of the Russian Com- 
munist Party, dated April 3, 1922. According to paragraph eight 
of this agreement, ^. . . the General Staff of the Russian Red Army 
guarantee to the German General Staff the possibility of trans- 
ferring to Russia three German factories according to the choice 
of the German General Staff; that is to say, one factory of flying 
apparatus and motors . . . on the condition that the Army of 
R.S.F.S.R. will have the possibility of fully utilizing the produc- 
tion of the above-mentioned factories.” According to paragraph 
six, the German General Staff undertook to send the number of 
specialists necessary to increase the production of war munitions 
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in Soviet Russia. Paragraph three stated that “the German Gen- 
eral Staff undertakes, besides the airplanes already furnished, to 
remit to Russia with the shortest delay possible 500 new air- 
planes, Junkers type, with the corresponding amount of spare 
parts.” The German General Staff agreed to instruct the Red 
Army in the results of the latest experiments and technical 
inventions in gas attacks. Sixty Russian officers were to be 
sent to Germany by the Red Army staff for instruction in gas 
techniques.??? 

The successful development of Soviet aviation would have 
been impossible without the assistance received not only from 
Germany, but also from the United States, Italy, and France, and, 
to a lesser extent, from Britain. Holland, and other Western 
countries. This help was as important to Sovict military aviation 
as the constant air-mindedness of the Soviet Government, and the 
enthusiasm, talent, and sacrifices of the Russian people. For the 
Soviets, the immediate creation of a powerful air force and avia- 
tion industry was soon undertaken with a sense of almost religious 
responsibility. 


CHAPTER III 


Soviet Aviation During the Period of Reconstruction, 
Reorganization, and Early Socialist Planning (1923-32) 


During the decade that included the NEP, or New Economic 
Policy, and the First Five Year Plan (1929-32), the Soviet 
regime strengthened the foundations of the state and thus made 
possible a fundamental improvement in the size and operational 
capabilities of the military and civil air establishments. The 
needs of air power received the highest priority in the allocation 
of human and material resources. The aviation industry and 
research, development, and training programs expanded rapidly. 
Assistance was procured, whenever possible, from western 
Europe, especially Germany, and the United States. The more 
advanced "capitalistic" nations of the West were still superior 
in air power in 1932, but the Russians were gradually lessening 
this advantage. At the same time, they were skillfully using the 
potentialities of aviation to strengthen internal security, increase 
the prestige of Communism, and support the long-term Party 
program of international revolution and subversion. Soviet Rus- 
sia became one of the most air-minded nations in the world 
during these years. 

Under the NEP, ushered in by Lenin at the Tenth Convention 
of the Communist Party, in March, 1921, aviation development 
was at first uncertain and poorly integrated in planning. After 
1923, however, it was experimentally reorganized, reformed, and 
popularized. This period was characterized by the tactical re- 
treat of Communism in Soviet Russia. As Lenin maintained, 
“. . . everything must be set aside to increase production." 
To safeguard internal stability and encourage economic recovery, 
Lenin and his associates permitted capitalism to be partially 
reintroduced and temporarily deterred the progress of socialism. 
Imports of aircraft and engines yielded to the production of 
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foreign aircraft types in Soviet factories and to the further manu- 
facture of native designs. The aircraft industry benefited from 
NEP policies of encouraging foreign trade and certain foreign 
leases and contracts. Systems of flight training and operations 
were also improved. 

During the First Five Year Plan, Sovict air power benefited 
from increases in industrial growth, taining, and education, and 
from the modernization and expansion of institutional facilities. 
Stalin began to devote more attention to aviation after he had 
consolidated his power in the late 1920's. 

As the threat of war from “capitalist encirclement” began to 
appear more ominous to the hypersensitive Communist planners, 
they concentrated more feverishly on increasing industrial capaci- 
ties and collectivization, relaxing their revolutionary efforts 
abroad. In order to meet production goals, they stressed quantity 
at all costs, in spite of certain remaining shortages. The national 
industrial output was more than doubled and the production of 
machinery nearly quadrupled at the end of the First Five Year 
Plan on December 31, 1932. Capital investment in industry had 
risen from 2 billion to over 9 billion rubles.? 

Although this concentrated effort permitted the government to 
dispense with some foreign aeronautical assistance, help in criti- 
cal sectors was still received from Germany and, to an increasing 
degree. from the United States, France, Britain, and Italy. Over 
twenty per cent of all the machinery exported in the world during 
the period was bought by the Soviet Union. The increasing vari- 
ety of aircraft of domestic design was still influenced by foreign 
developments, and numerous specialists continued to be hired 
from abroad. 

Measured against the period of war and conflict that preceded 
this decade of socialist progress, the development of aviation 
appeared promising, particularly after 1923. It must nevertheless 
be seen against a background of social and political unrest and 
economic waste that includes the forced collectivization of farms 
from 1929 to 1933, inefficient and inadequate industrial produc- 
tion, a rapid turnover of labor, poor transportation facilities, in- 
sufficient education and training, famine, and recurrent political 
purges. By 1932, the hardships resulting from forced economic 


Reconstruction and Early Socialist Planning F 


growth and social change exposed the Soviet leadership to a 
brief period of scrious political discontent. 

The strategy of military aviation that prevailed during these 
years emphasized both the massive employment of air strikes in 
immediate tactical support of ground forces and the use of com- 
bined military arms. This early decision to make aviation a 
supporting arm was based mainly on military tradition, foreign 
influences, and technical factors, and represented a realistic 
assessment of the nation’s geographical position, technological 
capabilities, and human resources. During the closing years of 
the First Five Year Plan, bomber aviation was considered capable 
of independent strikes deep in the rear of the enemy but, in 
gencral, only as an extension of military operations at the battle 
fronts.* Although a doctrinal dispute later arose over the nature 
and importance of independent air operations, the concept of 
combining and co-ordinating those of all the elements of military 
power still prevailed. As an all-inclusive strategy this principle 
was further extended to embrace political, economic, and psy- 
chological attacks on the non-Communist world, providing an 
effective formula for waging total war. 


Organizational Changes 


During the NEP period, the Soviet Union reorganized the 
armed forces from the highest levels of command to the low- 
est echelons.’ First, Trotsky directed the demobilization pro- 
gram and later Frunze supervised certain major reforms in effi- 
ciency and discipline which were effected partly through 
improving the conditions of military service." A strong believer 
in offensive and maneuver in warfare, Frunze laid some of the 
foundations on which Red Army developments were based during 
the next decade." After Frunzes mysterious death, Voroshilov, 
who supported Stalin in the intra-Party struggles of the mid- 
1920's, assumed control of modernization during the same period. 
As a result of this program, the Red Air Force (formerly known 
as the Red Air Fleet) acquired greater power and influence in 
military councils under Red Army control. 

The guiding principles in reorganizing Soviet air power were 
conditioned by a nascent doctrine of war that relied on certain 
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peculiarities of Russian military history, as well as by more 
conventional military precepts. The amount of stress laid on 
political sophistry and revolutionary dogma decreased through 
the years. Nevertheless, when it came to resolving important 
problems of organization, administrative complexity and inflexi- 
bility in command remained major shortcomings. As in most other 
air forces at this time, doctrinal disputes over the role of air 
power interfered with the changes dictated by technological 
progress, and there was little chance to profit from combat ex- 
perience. 

The Council of Labor and Defense of the Union of Soviet 
Socialist Republics, formally established in 1923, was the highest 
governmental agency concerned with air force matters. Although 
largely inactive at first, it began to function more effectively 
when relations with England were deteriorating, immediately 
before the inauguration of the First Five Year Plan. The Council 
was considered to be instrumental in mobilizing state resources 
for domestic objectives and, when conditions permitted, for sup- 
porting the cause of international revolution. 

The principal organization directing the Red Air Force was 
still the Revolutionary Military Council? a collective body 
through which the Commander-in-Chief of the Armed Forces 
controlled the Air Force and by which the Red Army General 
Staff, and the military districts and separate armies with their air 
force components, were all ultimately governed.’ The Revolu- 
tionary Military Council represented an application at the high- 
est levels of command of the principles of collective leadership 
and direct political supervision over military affairs, carried out 
under the chairmanship of the Commissar of Military and Naval 
Affairs. Officials in charge of economic affairs were also repre- 
sented in it.! Subordinate councils were formed in the military 
districts and naval fleets. The Soviet for Preparation of the Red 
Army, attached to the Revolutionary Military Council, was 
charged with unifying the training problems of the armed forces. 
Within a few years, however, particularly in the early 1930's, 
less reliance was placed on the necessity of maintaining such 
politico-military bodies during times of peace. 

Executive and planning functions in military affairs, including 
aviation, were in the hands of the General Staff,!2 which was 
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greatly influenced by German methods to increase its authority 
and duties gradually in such matters as unit formation, strength 
of personnel and materials, and combat training. The Commis- 
sariat of Military and Naval Affairs, established in 1923,’ came 
to exercise more direct control over the General Staff through 
the Commander-in-Chicf of the Armed Forces. Once again expe- 
rience was teaching the Communists that more traditional organi- 
zational forms could be more effective in military matters than 
those determined by revolutionary concepts. 

The highest Air Force headquarters was the Chief Directorate 
of the Air Force of the Red Army, formed about 1923 as one 
of the main departments in the Commissariat of Military and 
Naval Affairs.!4 This headquarters exercised technical and admin- 
istrative control over both land and sea air forces, and a restricted 
tactical control over land air forces. It was also directly respon- 
sible for the training of tactical units, subject to the guidance of 
the General Staff and a special committee of the Revolutionary 
Military Council.!5 The tactical control exercised by the Air Force 
was limited by the fact that the air units assigned to each mili- 
tary district were under the immediate operational direction of 
the Red Army military district commander (through the local 
Revolutionary Military Councils) or subordinate army forma- 
tions. An Air Force commander and staff were attached to each 
military district headquarters. Naval air units were tactically 
subordinate to fleet commanders.” 

The internal organization of the Chief Directorate of the Air 
Force of the Red Army developed gradually from 1923 to 1928. 
Its directorates, departments, inspectorships, and staff sections 
were similar to those of most other air forces.18 There were staff 
and administrative units for technical and supply matters, train- 
ing, organization, mobilization, special construction, navigation, 
medical affairs, and meteorology. Although the Department of 
Supply took over many of the responsibilities of Promvozduch 
(the Department of Industrial Enterprises of the Red Air Fleet, 
established in 1921), the latter remained active for several years 
afterward, depending for its requirements upon the Chief Direc- 
torate of Supplies of the Red Army.!? An air-force inspectorate of 
civil aviation was temporarily formed to superintend such civil 
aviation joint-stock companies, created after 1993, as Ukrtoz- 
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dukhput, which operated in the Ukraine, and Dobrolct.™ Both 
this inspectorate and a special civil aviation council of the Coun- 
cil of Labor and Defense worked to insure that air routes and 
ground services conformed to military and political requirements. 
By 1932, however, when the First Five Year Plan had ended the 
permissiveness of earlier practices, civil aviation was controlled 
by the Chief Directorate of the Civil Air Fleet, headed by Bara- 
nov, formerly Commander of the Red Air Force. About the same 
time, a special scientific and technical committee was set up 
under the Air Force to regulate the research and development of 
military aviation and to co-ordinate its activities with those of 
other technical bodies.?! 

In the mid-1920's an Air Force General Staff was formed to 
operate in accordance with the directives of the Red Army Gen- 
eral Staff. Its responsibilities included the co-ordination of naval 
aviation affairs and the issuance of service regulations and instruc- 
tions to guide Air Force training and employment. 

Having recognized from the beginning the important political 
role that the armed forces could assume in furthering the cause 
of Communism, the Soviet regime established separate political 
and security institutions and command channels unique in West- 
ern history. One of the principal organizations, the Political 
Department, was formed in the armed forces (including the air 
forces) several years after the Civil War, to regulate the activ- 
ities of the commissars and to direct political instruction, assisted 
by Party cells and youth organizations. This department evolved 
from a political section of the Revolutionary Military Council 
which formerly conducted the activities assigned to the all-Rus- 
sian Bureau of Military Commissars.** After Party control over 
the Red Army was assured, the head of the Political Department 
was placed in charge of a military section of the Central Com- 
mittee of the Communist Party. Interference of political officials 
with purely military activities in the Red Air Force was restricted 
considerably as the number of Party members assigned to com- 
mand positions increased and as more Air Force personnel were 
drawn from the wage-earning class. 

Political as well as military security was strengthened within 
the Air Force by the activities of the secret police, who were 
also concerned with espionage and the dissemination of Com- 
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munism through the work of a special foreign department within 
the Chief Directorate of the Air Force. Even scientific research 
allegedly was under the particular scrutiny of police officials.* 
The Communist Party was apparently very interested in dominat- 
ing military aviation and in using the Air Force as a psychological 
weapon in political warfare, 

The organization of Red Air Force field units also was radically 
changed during the NEP period.?'! Fewer basic innovations were 
made during thc First Five Year Plan. 

Until about 1998, the Red Air Force field organization was 
subject to frequent experiments that were usually carried out 
only in part before being superseded by others. The units first 
included a mixed variety of new detachments and squadrons, as 
well as some groups dating from the civil war period. Some were 
numbered; others bore names, e.g, the "Lenin Squadron.” 
Unit strength varied considerably because of shortages and the 
varicty of types available. Command and administrative control 
could not be effectively maintained over the various national units 
organized to further the appeal of international revolution. 

After field-service regulations and training instructions for 
various categories of aircraft were issued in the late 1920's,” 
greater uniformity and regularity were achieved. The formations 
included reconnaissance, pursuit, bombing, and, later, attack 
units subordinate to army aviation in the military districts and 
other administrative areas and directly under the control of 
specific Red Army formations;?? and units under the immediate 
command of the central headquarters of the Air Force. Special 
training units were formed in each area. A few naval aviation 
units were attached to the fleets, and balloon detachments were 
reassigned.” 

The Red Air Force squadron became the principal tactical 
formation with a fixed establishment. There were two or three 
detachments, or flights, in each squadron, each of which con- 
tained two or three sections.?? Squadron strength varied from 
eighteen to thirty-one aircraft, depending on the type of machine; 
in time these numbers were gradually increased. Some squadrons, 
independent flights of similar composition, and groups were 
subordinate to the naval fleets.?! 

After 1928, aviation brigades numbering from 50 to 120 air- 
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craft were introduced, first in the Red Air Force and later in 
naval aviation. In the beginning they served only as adminis- 
trative units for squadrons and flights in a particular locality;?? 
later they became standard formations under a military district 
headquarters. The number of different types of squadrons in a 
brigade varied.* Some brigades contained only two at first;? 
by 1932 a few had as many as five or six. The tendency was to 
increase the number of squadrons and unify their composition. 
Each brigade also was assigned several independent flights of 
reconnaissance aircraft. By the late 1920's, no independent squad- 
rons remained under the direct contro! of the military district 
commander. 

Some independent detachments, designated Corps or Troop 
Aviation and commonly called “corps detachments,” were as- 
signed to Red Army infantry or cavalry corps and groups, or to 
artillery units. These detachments were subordinate to the avia- 
tion brigades only for administrative and technical support. Each 
was usually made up of several flights of reconnaissance aircraft 
and was organized like a squadron.* They were designed to 
engage mainly in tactical reconnaissance, liaison, artillery fire 
correction,*® and, to a lesser extent, bombing; and they were 
probably also supposed to participate in political agitation. 
Although it was originally intended that in case of war additional 
units, including bomber and attack aircraft, should be subordinate 
to ground elements of the Red Army, it was later decided that 
flexibility could be better attained by keeping the operational 
contro] of air elements in the hands of the higher commanders of 
the Red Army, advised by Air Force officers. Some air units, 
however, continued to be attached to ground formations. 

Each brigade, squadron, independent detachment, or flight 
was supported by its own staff sections and technical and logisti- 
cal services. Between 1926 and 1931 certain major changes were 
carried out,3* including an attempt to increase unit mobility by 
assigning ground-service activities to aviation parks attached to, 
but not included within, the operational air units. These parks 
comprised transport, air-defense, and weather detachments. At 
first, depots supporting combat units were reorganized and 
expanded, but by 1932 a program was instituted to reduce the 
complexity of supply channels. Repair workshops were not only 
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increased in number, enlarged, and regrouped but became more 
specialized and were provided with more equipment and better- 
trained workers.?? Special supply and repair elements supported 
the balloon detachments, which were attached to artillery divi- 
sions, armored trains, and naval units. 


Aircraft and Unit Strength 


During the period 1923-32, the earliest increase in air strength 
resulted from the purchase of complete aircraft from Britain, 
Germany, Holland, France, Italy, and other European states.?? 
In time, more foreign types of aircraft were produced in Soviet 
factories, largely with native materials. After the years 1930-32, 
the large-scale production of native types almost completely 
reduced the need for imported aircraft. 

From 1923 through 1928 the number of aircraft in Red Air 
Force units rose from more than 400 to about 1,080, over 800 
of which had been purchased abroad. Although in 1923 only ten 
per cent of the aircraft were less than three years old,** by 1928 
about 600 could be considered reasonably new. The Soviet air 
force was about equal in strength to that of Great Britain by 
1928.42 

Multipurpose aircraft, basically reconnaissance types, yielded 
gradually to more specialized types in the late 1920's. After 1926, 
greater emphasis was laid on the use of reconnaissance and, 
later, fighter aircraft for ground-attack operations. In 1929, the 
aircraft strength comprised about forty per cent reconnaissance 
aircraft (to be used also for light bombing); from twenty to 
twenty-five per cent fighters; from twelve to sixteen per cent 
bombers; and nearly twenty-eight per cent training, reserve, or 
other types of craft. For purposes of comparison, the bomber 
strength of the Red Air Force in 1928 may thus be estimated at 
about a maximum of 160 planes, or more than double that of 
the United States Air Force, which comprised about 60 bombers 
in the same year.*! By 1929, more than 250 seaplanes were avail- 
able for use as fighters and bombers, and some were carried by 
warships. 

Aircraft strength increased to about 1,300 in 1931; after 
Japan occupied Manchuria it rose to 1,500, and by the end of 
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1932 possibly to 2,200" in anticipation of possible conflict. 
At that time bombers constituted over thirty per cent of the 
total force. The remainder comprised many fighters, includ- 
ing two-seater planes, some attack fighters, numerous other 
aircraft to be used in direct support of ground forces, more 
modern seaplanes, amphibians, transports, and trainers. In 
1931, the large bomber was introduced. The Red Air Force— 
influenced by the doctrines of the Italian general Douhet, who 
advocated an independent bomber force for strategic air attack— 
continued to rely substantially on such aircraft until the political 
purges of 1936/37. Soviet planners were also influenced in this 
respect by the then current preference of the German High 
Command for the doctrine of independent, strategic air power. 
The reserve pool of Soviet military aircraft remained small during 
the First Five Year Plan, although there were several hundred 
by 1982 in aero clubs and schools, and from 150 to 200 in civil 
aviation, many of which could be used for military purposes in 
case of war. 

The threat of Japanese aggression against Soviet interests and 
territory in the Far East after 1931 led to an increase of air 
power in that area and to further efforts to develop a relatively 
self-sufficient air-power base east of Lake Baikal: two years 
earlier the Soviet Government had already decided to create a 
separate Far Eastern Army, independent in organization and 
supply. Prior to 1931, only a few largely obsolescent aircraft 
had been stationed along the Trans-Siberian Railroad and in the 
territory south of Khabarovsk. The air strength in the Soviet Far 
East, which may have amounted to less than 100 planes before 
19315 probably rose to over 300 by 1932,‘ from 70 to 80 of 
which were later reported to be "heavy" bombers available for 
use against the Japanese mainland. However, despite this appar- 
ent preparation, the Soviet Union was actually in no condition 
to engage in a major war at that time. 

While building up its air might from 1929 to 1932, the Soviet 
Union was purporting to be a peace-loving power in world coun- 
cils, even to the extent of advocating disarmament, including the 
outlawing of bombing forces? The statistics of its air-force 
strength that the Soviet Government submitted to the League of 
Nations at the time were doubtless intended to be misleading. 
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The number of tactical units in the Red Air Force changed 
considerably during the years 1923-32 as a result of reorganiza- 
tion and a tendency to activate formally a large number of units 
before adequate aircraft were available. Just before the organiza- 
tion of brigades in 1928, the squadrons actually reorganized 
comprised from thirty-seven to forty, whereas more than ninety 
are belicved to have been listed as available or in the form of 
cadres! The number of independent flights or other separate 
formations fluctuated. As early as 1929 fourteen brigades were 
supposedly active, yet four years later probably no more than 
twenty, many of which contained four to five squadrons each, 
were equipped for service. There were probably fewer than fif- 
teen balloon detachments. 

Almost fifty different foreign types of aircraft used by the Red 
Air Force could be identified prior to 1929. The most numerous 
were Junkers observation planes, light bombers, fighters, trainers, 
and transports; Fokker reconnaissance aircraft, fighters, daylight 
bombers, and transports; Nieuport and Heinkel fighters; De 
Havilland bombers; and German Heinkel and Domier, and Italian 
Macchi and Savoya, seaplanes. Other aircraft types included the 
British Vickers, Avro, and Handley Page; the French Caudron, 
Bréquet, Potez, Farman, Hanriot, and Levasseur;? the Italian 
Ansaldo and Balilla; and the Swedish Rohrbach (Junkers-type) 
bomber. The sale of aircraft by the United States to the Soviet 
Union was negligible until 1930/31. 

Foreign engines or Soviet imitations were used in most aircraft 
of native design. In this area, the contribution of the United 
States was much greater. By 1930, the United States was reported 
to have sold more aircraft engines to the Soviet Union than to 
any other country except Germany, and more parts than to any 
other country except Canada.5: 

Foreign manufacturers, eager to increase their exports, offered 
the Reds favorable terms of sale. Western governments rarely 
exercised controls over such transactions and often even facili- 
tated them. Wherever controls existed, the Soviet Government 
attempted to circumvent them. The United States was attracted 
by the Soviet market, particularly after the financial crash of 
1929. Germany was interested in exporting aircraft and engines 
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to the Soviet Union for military and political as well as commer- 
cial reasons. 

Aircraft of Soviet design, based largely on foreign develop- 
ments, entered production especially during the vears 1930-32. 
These comprised mostly the reconnaissance or multipurpose air- 
craft designated R-1, R-3, and R-6, which were used in tactical 
units; and the I-series single-seater biplane fighters, notably the 
]-2, 1-8, 1-4, I-5, and I-6. There were also smaller numbers of 
the two-seater fighters designated DI-2, DI-8, and DI-4; the all- 
metal bombers TB-1 (or ANT-4) and TB-2, and the four-engine 
TB-3 (ANT-6); and some seaplanes (including fighters), train- 
ers, and transports.55 The Civil Air Fleet, which had previously 
depended almost entirely on Fokker, Dornier, and Junkers models, 
was also using aircraft of native design by 1932, including many 
ANT-9 transports; the twin-engine ANT-4 transports; and the 
light trainer and liaison P-1 aircraft and the U-2, K-3, K-4, and 
K-5 monoplanes. Some domestic aircraft of the TB series, as 
well as reconnaissance types, probably were used by the first 
paratroop units formed at the beginning of the 1930's. 


Personnel 


The personnel strength of the Red Air Force continuously 
increased during the years 1923 through 1932, particularly during 
the period of the First Five Year Plan. The terms and conditions 
of service for both air and ground personnel improved markedly 
after 1928.55 Along with the other mechanized and technical 
services, the Air Force received the most qualified young people 
available. 

The political was even more important than the military use- 
fulness of the Air Force during the relatively peaceful years that 
preceded the Japanese penetration of Manchuria and the rise of 
Hitler. Evidence of this can be seen in the high percentage of 
Communists and persons of wage-earning background in the avia- 
tion commands and units during the period. By 1925 forty per 
cent of the Air Force personnel were considered proletarians.* 
The air arm was viewed as a kind of Pretorian Guard of socialism. 

In 1926 there were about 800 pilots, and 500 observers, and 
2,500 air-base and depot personnel among about 10,000 officers 
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and men."® This marked a 800 per cent increase in Air Force 
personnel since 1923. By comparison, the Soviet air force in 
1926 had almost as many pilots and observers as the Italian, 
one-third as many as the French, and less than one-half as many 
as the British air forces;?? in the same year the United States Air 
Corps Act of 1926 was authorizing a five year expansion of the 
Air Corps to 1,650 officers and 15,000 noncommissioned officers.” 

When the First Five Year Plan was launched, the total per- 
sonnel strength had increased to almost 15,000; in 1931 it 
reached 29,000, and by 1982 approached 50,000. The 1931 
figures are those reported by the Soviet Government to the Disar- 
mament Conference and may therefore be somewhat inaccurate. 
In any case, the importance attached by the Soviet regime to mili- 
tary aviation may be seen by a comparison of the increases 
between 1926 and 1932 with the strength between 1923 and 1934 
of the Red Army, which was stabilized at 562,000 men.™ 

During the late 1920's and early 1930's the pool of trained 
reserves began to increase as a result of flight-training and 
mechanical-training courses given in paramilitary and civil organ- 
izations, the growth of civil-aviation carriers,?* and larger classes 
in military lying schools. The number of students in aviation 
Schools rose from about 1,000 in 1926 to 5,000 in 1931.** Further- 
more, the Air Force military program required that those who 
had served three or more years remain in the reserve for four- 
teen additional years. During this period the reservist received 
regular training and in many cases served as an instructor in a 
paramilitary training center. Re-enlistments were encouraged by 
promotion and by service regulations that made a military career 
in the Air Force attractive. According to Air Force policy, young 
men were not only promoted to high command positions but 
provided with opportunities for higher education at government 
expense. The elimination of Czarist officers, as well as other 
political undesirables, increased promotion prospects, as did the 
continuing growth of the Air Force establishment itself. 

Those who were politically talented or favored were enabled 
to attain high positions as commissars, serving in Air Force units 
as Party representatives, with duties similar to those of chaplains, 
legal advisers, or special-service officers in Western armies. The 
Soviet political officers were concerned with combat readiness 
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as well as the physical fitness, morale, and political reliability of 
the men in the units to which they were assigned. Many even 
attained important posts as military commanders after they had 
received special training. 


Training 


Training programs initiated or envisaged in earlier years were 
greatly developed during this period, modified by experiences 
gained in the late 1920's. One of the strong points of Sovict train- 
ing doctrine was its flexibility and readiness to adopt necessary 
changes. 

By 1932, there were between eighteen and twenty-one avia- 
tion schools of the Air Force, not counting schools for noncommis- 
sioned officers, special technical courses, and training units at the 
military district level. Flying cadets spent three or slightly more 
than three years in military schools before being assigned to 
tactical units or entering advanced courses or academies.” The 
length of time depended upon their specialty; observers and naval 
pilots were given more training than the rest? Technicians 
remained in school one or two years and many were later 
assigned on temporary duty to aircraft factories or to advanced 
studies. 

The number of graduates from military aviation schools in- 
creased steadily, rising 149 per cent between 1924 and 1926. 
Eighty or ninety per cent were either Communists or members of 
the Komsomol youth organization? Many had received pre- 
military training in Red Air Force preparatory schools or, by 
1932, in schools of the paramilitary organization Osoaviakhim. 
The increase in the number of men who completed special courses 
in mechanics conducted by the different brigades was even 
higher after 1928, as was the number of graduates of technical 
courses at civil and military institutes. There was also a significant 
increase in the number of Red Army men passing through the 
special Corps Aviation schools instituted after the mid-1920's. 

Although by 1929 or 1930 dirigible training was given more 
attention by Soviet planners in the hope of developing dirigibles 
as freight and passenger carriers,?! the Red Air Force was appar- 
ently not very interested in their military usefulness. Balloons 
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were still being considered, however, for artillery observation. 

After the end of the NEP, less emphasis was placed on the 
flying schools formed after the Civil War to train members of 
the various national groups within the Soviet Union for service 
in special air units. By that time the policy had changed and was 
emphasizing class solidarity, state unity, and the implicit primacy 
of Great Russian nationalism throughout the entire nation. 

By 1929, the requirements for entering the aviation technical 
schools were higher than for other arms of the service. Com- 
pletion of the equivalent of the seventh grade in American schools 
was a prerequisite by 1931. Not, however, until the period of 
the Second F'ive Year Plan was the caliber of the cadets generally 
raised by so improving the standards of secondary schools that 
the time required for instruction in general educational subjects 
in military institutions and units could be reduced. 

The nature and scope of the instruction and the capabilities 
and numbers of the instructors improved markedly at the flying 
schools. Instead of obsolescent aircraft some schools received the 
latest types imported from abroad or produced domestically,'? 
and greater use was made of ground training aids. In fact, the 
schools began to take over transitional training from tactical 
units. Student pilots in the military aviation schools, many of 
whom were enrolled at the age of eighteen, were subjected to 
intensive drilling in lying fundamentals, including more thorough 
aeronautical and mechanical theory. 

The superior living standards at the schools—far above those 
of most Soviet citizens—were granted to students at the expense 
of the time they were forced to spend in political indoctrination, 
dedication to duty, organized sports activities, discussion, and 
group entertainment. Although initiative was sacrificed to con- 
formity to regulations and familiarity with essentials, an earnest 
effort was made to incorporate in the training courses lessons 
learned from abroad and from Soviet air maneuvers, especially 
those developed by such tactical geniuses as the famous Valéry 
Chkalov. Continuing shortages of modern equipment fostered 
technical improvisation. Specialization had to be stressed at the 
schools for mechanics until general educational levels were 
improved. 

After 1923, the Zhukovski Air Academy played an increasingly 
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important role in training commanders and engineers. The num- 
ber and variety of courses was considerably augmented. Most of 
the student body, which rose to over 400, were enrolled in a 
four-year engineering and mechanical course, and many were 
taking the commander's course, which lasted two or three years. 
Some senior officers, however, attended the Academy for only six 
months of advanced instruction. In all, there were ten different 
types of specialized training offered by 1928. 

The privileged officers at the Zhukovski Academy were taught 
by the best acronautical minds in the Soviet Union, including 
famous scientists and designers. Many of the annual graduates, 
who numbered from 100 to 150," entered the aviation industry, 
research institutes, or civil aviation, but most returned to the Red 
Air Force. Their skills were in great demand. While still at the 
school some made valuable contributions to airframe or engine 
research and development, for the Academy became an impor- 
tant research center. By 1932, its laboratories and testing facil- 
ities could be considered advanced even by Western standards. 

The capabilities of the Air Force technical cadres also were 
enhanced through courses offered at civilian mechanical, aero- 
nautical, and polytechnical institutes, and at other military 
academies. Foremost among these schools were the aeronautical 
institutes already existing at Moscow, Kharkov, and Leningrad, 
and those later established at Rybinsk and Kazan.‘ The qualities 
and talents of leadership were further refined for some of the 
senior commanders attending the Frunze Academy. Even the 
political officers received higher education in their specialty at a 
central military-political school. The Soviets were well aware 
that only concentrated study and application by the most gifted 
and reliable officers could fully develop the potentialities of 
military aviation. 

Much of the credit for the improvement in Red Air Force 
operational, technical, and high-command training from 1923 to 
1933 was due to continuing assistance from skilled German pilots 
and technicians. In addition, Soviet flight and ground personnel 
received observer and fighter training and specialized technical 
instruction at the German training and technical center which 
operated at Lipetsk from 1925 until 1933.7° They learned much 
about German techniques in organization, operations, and train- 
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ing, particularly in aerial reconnaissance, artillery co-operation, 
fighter bombing, and fighter combat." During this decade avia- 
tion courses were given in the Soviet Union by German staff 
officers, Soviet staff officers went to Germany for advanced train- 
ing at the Reichswehr Academy,” and Red Air Force officers 
made staff trips to Germany, especially to witness maneuvers. 
The Soviets placed a high value on German courses in military 
theory and practice.” Secret German Air Force training and 
employment regulations were made available in the Soviet 
Union,® and it is reliably reported that the Reds were constantly 
requesting the latest German manuals. The higher military eche- 
lons studied with great diligence the regulations and technical 
manuals of all contemporary Western armies.?' 

After 1923, operational training in tactical units was increas- 
ingly stressed in the development of Red Air Force combat 
capabilities. In 1926/27 flying time was increased five times as 
compared with 1923/24,9* and further increases followed during 
subsequent years. By 1928/29, training in night flying had begun, 
and operations were conducted under more complicated weather 
conditions? Air exercises by larger combat formations were 
undertaken. As early as 1923, air units had participated in army 
war games,™ and by 1931 brigade maneuvers with ground forces 
were carried out. Joint tactical problems involving Corps Aviation 
and ground-attack aircraft were given more emphasis about 
1928;*5 and training in bombing was conducted both by day and 
night. Air-defense training was not entirely neglected in the late 
1920's and early 1930'5,5* although the defensive role of fighter 
aircraft was not stressed until much later. By 1932 air warning 
was to be given by the Air Observation Information and Signal 
Service (VNOS), and active defense was provided primarily by 
antiaircraft artillery and machine guns, later aided at night by 
searchlights, barrage balloons, and sound locators. Passive defense 
measures also were instituted, but on a lesser scale than in the 
following years. Soon annual maneuvers included the participa- 
tion of naval aircraft and vessels of the various fleets and flotillas. 

As a result of these exercises, many shortcomings were revealed 
in the performance of the Red Air Force. In fact, during the 
NEP era—when unit training was given insufficient attention— 
a relatively small percentage of the Air Force could be considered 
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ready for combat by Western standards. Much operational train- 
ing time had been spent repeating clementary flight-training 
instruction to fliers and ground personnel of inadequate educa- 
tional background." The principal shortcomings in squadron 
performance in 1930, according to the commander of the Red Air 
Force at that time, were in instrument flying, bomb releasing, 
landings in restricted arcas, reconnaissance (particularly photog- 
raphy), wireless communications. and co-operation between land 
and air forces.8$ Further improvements were called for in the 
efficiency of field commanders. Many deficiencies in operational 
procedures, tactics, and technical standards remained uncorrected 
as late as World War II. 

In conjunction with unit training, a number of long distance 
flights were conducted by brigade and squadron commanders, 
school instructors, and other select crews, beginning in the mid- 
1920's, in order to train personnel, test aircraft, and demonstrate 
the achievements of Soviet aviation. 

These military flights were closely related to the highly pub- 
licized propaganda fights made by Soviet airmen across great 
stretches of Soviet territorv to neighboring Asiatic states, Japan, 
European capitals, and even the arctic and North America. In 
1925, the pilot Gromov led a group flight to Peiping, China, in a 
P-l aircraft? The following year he made a three-day flight 
around Europe in a single-engine ANT-3. In 1927, Shestakov 
piloted the same type of aircraft from Moscow to Tokvo and 
back. In 1929, Gromov flew the famous Soviet transport ANT-9, 
known as "Wings of the Soviets," through Europe on a 5,615-mile 
flight which lasted 53 hours. A Soviet two-engine TB-1 (ANT-4), 
called the "Land of Soviets,” flew from Moscow to New York in 
the same year. A group of Soviet planes visited Turkey, Persia, 
and Afghanistan in 1930 and 1931. 

Through these and other flights, the Soviets stimulated interest 
in aviation throughout the nation, gained respect in foreign states, 
and fostered the development of air routes and the acceptance 
of Soviet air missions abroad. They also acquired valuable tech- 
nical information, improved flying proficiency, and even contrib- 
uted psychologically to the appeal of Communism as a progressive 
force. Although most such flights were ostensibly sponsored by 
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civil and so-called volunteer organizations, their military impor- 
tance was fully exploited. 

A significant aspect of many Soviet long-distance flight and 
training activities was the importance attached to improving oper- 
ations in cold weather and in arctic areas, in which field the 
Russians became pioneers. Their scientific investigations of the 
special problems of cold-weather flight operations and the experi- 
ence they acquired in arctic fying had begun, as early as 1920, 
with the founding of the Committce for the Northern Sea Route 
and the stationing of Red Air Force units on the shores of the 
White Sea. During the following year arctic test flights were 
carried out, and aircraft were used on hydrographic, hunting, and 
other expeditions in the polar regions.?! High-latitude routes were 
surveyed, and by 1929 systematic air reconnaissance of ice con- 
ditions began off the northern coast.?? 

The scale of these activities by 1932 represented, however, 
only a beginning in the conquest of the Soviet arctic. Winter 
flying still was not a normal feature of unit training, and year- 
round flying by civil-air companies was conducted by only one 
air line.™ 

The Red Air Force also acquired considerable experience in 
group flying by 1932, in preparation for and during the per- 
formances of the large air shows which later became a common 
feature of Soviet air propaganda. Each year at May Day, when 
the principal air parade was held, hundreds of aircraft flew over 
Moscow, Leningrad, Kharkov, Kiev, and other large cities. By 
1932, the prominence given to bomber aircraft in these flights 
clearly demonstrated how important the Russians considered this 
component of air power. 

Flight training in transport operations was also being increased 
at the time; the annual mileage in air transport rose from 83,000, 
in 1922, to almost 1.7 million in 1928.9?! 

The Soviets did not restrict aviation training to the military 
services, nationalized civil-transport companies, the aviation 
industry, and institutes of higher learning. Mass participation in 
air training was encouraged by the Society of Friends of the 
Air Fleet, formed in 1923 to develop a reserve of personnel with 
basic aeronautical training and to promote popular support for 
the development of air power. By 1927, this society had combined 


94 History oF Soviet AIR Power 


with the Society of Friends of Chemical Defense and Industry, 
formed in 1924, and the Society for the Promotion of Defense 
(previously known as the Military-Scientific Society) to form the 
Osoaviakhim of the U.S.S.R., or the Association of Societies for 
the Promotion of Defense and Aero-Chemical Development,” 
with a membership of 3 million?" This ostensibly voluntary 
organization was established primarily for military purposes and 
headed by military leaders. The successful growth of the Red Air 
Force prior to 1937 and its recovery from the devastating German 
attack in 1941 might never have been effected without the many 
activities conducted by Osoaviakhim in aviation. There was no 
counterpart to this organization in any democratic Western state 
prior to World War 1I. 

By 1932, aviation training constituted the major activity of 
Osoaviakhim, and included the training of aviators and techni- 
cians at aviation schools and aero clubs; the creation of special 
aviation courses in military and public schools; and the develop- 
ment of aviation sports using powered aircraft, gliders, and air- 
ships. Osoaviakhim at that time controlled more than 21 aviation 
schools or aero clubs and 14 glider stations; had established about 
40 airdromes and over 100 landing fields; and operated and main- 
tained 5 repair shops as well as other workshops, and even 
several aerodynamic laboratories.” Trainees included men of 
preconscription age, reservists, and service personnel available 
for training outside their regular units. Aircraft instructors were 
provided by the Red Air Force. In addition, thousands of chil- 
dren were taught aircraft model building. The society also 
acquainted the public at large with the principles and capabil- 
ities of aviation and passive defense duties; produced gliders 
and some small aircraft; subsidized aircraft factories, TsAGI, and 
the Zhukovski Academy; and provided financial aid to fliers and 
their families.* Competitions of many kinds were conducted, 
including long-distance flights,” model construction, and light- 
aircraft and soaring contests. Many long-distance flights which 
established world records were sponsored by Osoaviakhim. 

Beginning in 1930, Osoaviakhim introduced the sport of para- 
chute jumping in emulation of the activities of the first Red Army 
parachute troop units formed that year. Two years later the 
first air-borne brigade was activated near Leningrad. The forma- 
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tion and cmployment of such units was conceived by Tukhachev- 
sky, who, as Deputy Commissar of War, was soon experimenting 
with the linking of air power and armored forces through the use 
of air-borne troops. Parachuting became a favorite sport, as 
evidenced by the parachute towers erected in the Parks of Rest 
and Culture and the extensive publicity given to experiments in 
air-borne exercises in subsequent years. In this field the U.S.S.R. 
was a pathfinder, anticipating by several years the formation of 
the German Fallschirmtruppen and the United States air-borne 
divisions.!^! 

'The training activities of Osoaviakhim during this period were 
on a rather small scale as compared to those of later years.!9? 
Less than twenty per cent of the members in 1929 could be called 
active participants in the organization's activities. By 1932, there 
were fewer than 900 student pilots and a comparatively small 
number of technicians in training. By the mid-1930’s, however, 
the number of trainees had multiplied over seven times. 

The activities of Osoaviakhim until 1927 concentrated on 
propaganda and political agitation, in an effort to make the 
population aviation conscious and to organize drives for funds 
to buy or construct aircraft. Through the skillful use of various 
media and techniques, including flights by a special propaganda 
squadron, Osoaviakhim did much to make the U.S.S.R. one of 
the most air-minded nations in the world. The civil-air carriers 
helped attain the same objective. As a result, a sense of identity 
was established between the people and their Air Force. The 
fund-raising campaigns of Osoaviakhim added to those run by 
government newspapers, Party organs, trade unions, civil-avia- 
tion companies, and other organizations made possible the acqui- 
sition of hundreds of aircraft and a few dirigibles for military and 
civil purposes. Many thousands of workers regularly sacrificed 
their daily wages for the satisfaction of having an airplane named 
after their factory or a squadron after their trade union.’ 

Such activities set a high standard of enthusiasm and esprit 
de corps among the Soviet people which not only furthered the 
growth of air power but also made a regimented way of life 
more acceptable to Soviet youth and facilitated their political 
indoctrination. Even such vital economic programs as grain col- 
lecting, during the dark days of the collectivization of agriculture, 
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were aided by organs of Osoaviakhim. The spraying of crops from 
the air was executed by Osoaviakhim aircraft until this operation 
was assigned to the Civil Air Fleet. The fund-raising campaigns 
also helped siphon off ruble savings that sustained unorthodox 
private sectors of the Soviet economy. 


Tactical Operations 


Although the Soviet Union ostensibly was at peace during 
the years 1923-32, limited military operations involving the 
employment of Red Air Force units were conducted against 
guerrilla bands and recalcitrant minorities, and to suppress peas- 
ant uprisings within Soviet borders. Red air units were used also 
against Chinese, and later Japanese, forces along the Manchurian 
border during a number of minor incidents. Major combat opera- 
tions broke out against the Chinese during the summer of 1929. 
In these rather isolated engagements, the value of air power was 
demonstrated anew and additional experience was obtained in 
carrying out air operations in direct support of ground forces. 

The employment of aircraft against internal forces centered 
in such peripheral regions as the Transcaucasus, the northern 
Caucasus, the Polish border area, the Ukraine, and central Asia. 
In Georgia, in the Transcaucasus—which was captured by the 
Red Army in 1921—a bloody rebellion raged in 1924. Until 1925 
numerous battles were fought along the Polish borders against 
guerrillas or partisans of different political tendencies.’ Peasant 
revolts, during the difficult vears of collectivization and famine, 
occurred particularly in the northern Caucasus and Ukraine. The 
use of aircraft to suppress these revolts is reported by a former 
N.K.V.D. general Alexander Orlov.?9 Whole villages were 
bombed by government planes in support of the collectivization 
drives.!* In these operations the Red Air Force doubtless con- 
tributed to the consolidation of Communist rule and to the main- 
tenance of internal security. 

Insurrectionary uprisings persisted in central Asia, particularly 
against the Basmachi bands, which continued their fight against 
Bolshevism after the defeat of Enver Pasha. The area of most 
active resistance, however, shifted from Turkmenia to the eastern 
mountainous regions of Uzbekistan and Tajikistan,'?? where the 
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struggle was prolonged until 1932. The role of aviation in sup- 
port of Red Army and security forces in this area is evidenced by 
the use of fourteen Junkers bombers, thirty R-1 reconnaissance 
bombers, and ten Dobrolet transports in several bombing attacks 
on rebel headquarters? The Russians apparently used para- 
chute troops in combat for the first time in the late 1920's against 
Basmachi tribesmen.!!9 

Friction between the Soviet Union and China, in the late 
19207, finally led to the outbreak of hostilities in Manchuria, 
primarily as a result of Soviet interests in controlling the Chinese 
Eastern Railroad and in establishing a pro-Soviet regime in 
Mongolia. Relations deteriorated after both the revolutionary 
Chinese Kuomintang Party and the government of the Chinese 
Republic in Peking broke with Soviet Russia in 1927. When the 
Chinese National Government sought to recover control of the 
Chinese Eastern Railroad by force in 1929, the Red Army, sup- 
ported by units of the Red Air Force, went into action against 
the forces of Marshal Chang Tso-lin.!! 

The Reds employed over sixty aircraft, including De Havillands 
(presumably R-1's), Fokker fighters, and Farman bombers against 
a Chinese (Manchurian) Army which was supported only by a 
small number of reconnaissance planes.? Many of the Soviet 
aircraft had been flown to the combat area from western Soviet 
Russia. Air operations began on July 19, 1929, immediately after 
the rupture of diplomatic relations and were intensified in mid- 
August. The Reds carried out bombing attacks against a number 
of Manchurian towns, e.g., Suifenho, Manchuli, Chalainor and 
T'ungkiang, as well as military targets, using all types of aircraft 
available. The large Farman bombers even made some sorties at 
night. Fighters as well as reconnaissance aircraft attacked Chinese 
ground forces.!!? Reconnaissance missions, both visual and photo- 
graphic, were flown primarily by the De Havillands. In this cam- 
paign, regular assault air units of the Red Air Force may have 
received their first battle experience. 

The Red Army, advancing from both the eastern and western 
ends of the Chinese Eastern Railway, succeeded in forcing the 
Chinese to abandon the railroad. An agreement signed on Decem- 
ber 22, 1929, provided for the return of the Chinese Eastern Rail- 
way to the status prevailing before the conflict.!* Despite this 


98 History or Sovier Am Power 


success, the military operation made clear to the Soviets their 
vulnerability in that area. In view of their need for peace, they 
sold their interests in the railroad to the Japanese, following the 
Japanese occupation of Manchuria in 1932. 


Soviet Aviation as a Political Instrument of Foreign Policy 


During this period the Soviet Communists aimed their mani- 
fold tactics of indirect, unconventional, and nonviolent types of 
warfare primarily at the countries of Asia. Whenever conditions 
permitted, however, they also attempted to create revolutionary 
situations in Europe, as revealed by the aid they extended to the 
British general strike in 1926, by the revolutionary manifesto 
issued by the Soviet ambassador to France that year. and by the 
Communist uprisings that Soviet strategists influenced in the 
early 1920's in Germany, Bulgaria, and Estonia. Despite these 
indications of interference, Soviet Russia nevertheless attached 
greater importance at that time to de jure recognition, non- 
aggression pacts, and commercial ties with the West and con- 
centrated its politico-military agitation in China, Mongolia, 
Afghanistan, Persia, Turkey, India, and Java. 

Red air power contributed considerably to the revolutionary 
activities carried on by the Soviet Union in Asia. In most of the 
"undeveloped" countries of that continent, the Soviet Union 
sought to undermine Western, primarily British, imperial interests 
and influence by making the Eastern Section of the Third Inter- 
national one of its instruments of propaganda and subversion. 
In this program, air power was used to extend treaty commit- 
ments and support nationalist movements, as the situation dic- 
tated. As Trotsky stated in 1923, the air fleet could help the 
"colonies" to emancipate themselves.!!5 

Apart from special long-distance flights, air shows, military 
displays, and guided tours for foreign officers, special military 
aid and air-transport agreements were arranged; Air Force pilots 
and advisers helped organize the air forces of various nations; 
military aircraft and aeronautical equipment were exported; 
international civil air routes were established; airfields were 
constructed abroad; and foreign pilots and observers were trained 
by Soviet instructors. Soviet influence and control in such matters 
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were continued even after the Fourteenth Party Congress in the 
U.S.S.R. voted in December, 1925, to adopt Stalin's program of 
developing "socialism in one country" alone rather than accept 
Trotsky’s preference for giving more support to revolutionary 
activities in other countries. 

The Germans, particularly the Junkers Company, helped at 
first in establishing international civil air routes and supporting 
facilities. In 1923, the Junkers Company agreed to undertake an 
aerial survoy of the Soviet Union, for Germany hoped at that 
time to gain control of air routes from Sweden to Turkoy via the 
Soviet Union, and from Berlin to Peking via Moscow.!!* Germany 
also planned to produce aircraft in the Soviet Union for export 
to Asiatic states in which it sought to develop military and 
political influence. Difficulties apparently arose between the com- 
peting ambitions of the Reds and the Germans from 1925 to 1929, 
resulting in the dissolution of the temporary civil aviation partner- 
ship, with the exception of the joint Deruluft company operating 
between Berlin and Moscow and later extended to Leningrad. 

China was the most important target for Communist expansion 
from 1923 to about 1928.7 In 1923, the Soviet Union agreed to 
help the Kuomintang unify China and free the country from 
foreign control in order to lead China towards Communism, by 
stages if necessary. Prospects were very promising since the dis- 
unity, backwardness, and unrest that then pervaded China pro- 
vided suitable ground for Communist tactics and influence. 

Military aid formed an important part of this revolutionary 
undertaking. When the Russian general Vasily Blücher was serv- 
ing as chief military adviser to the Chinese Kuomintang in 1926, 
Red aircraft, pilots, and advisers were sent to Canton to help in 
operations against the northern militarists.!'? Earlier, about thirty 
Soviet planes and instructors had been turned over to the Man- 
churian war lord Chang Tso-lin,"!° presumably after he had made 
an agreement with the Russians in 1924 to recognize Soviet as well 
as Chinese administrative authority over the Chinese Eastern 
Railroad. 

These early attempts to spread Soviet influence in China failed, 
however. The Russians were forced to break first with the Kuo- 
mintang, by 1927, and later with the Chinese Government at 
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Peking, although Soviet aviation instructors apparently remained 
in Manchuria until the undeclared war in 1929. 

The wounds inflicted on the Communist cause in China as a 
result of the Comintern’s blunders healed slowly. The Russians 
were unable to obtain air-route rights into China before the late 
1930's, although connections had been established earlier with 
Harbin and Urga (Ulan Bator) in Outer Mongolia, Nevertheless, 
the seeds of ultimate Communist victory through the peasantry 
were growing and spreading their roots. 

The Soviets also used aviation aid to further their plan to de- 
tach Mongolia from China in the late 1920's, even before the 
Kuomintang sent home its Red advisers. In 1929, at least ten air- 
craft were turned over to the Mongolian Army. dominated and 
organized by the Soviets, and an aviation school was established 
at Urga with eighteen Russian aircraft. Outer Mongolia re- 
mained a People's Republic under Soviet protection, in spite of 
the 1924 agreement between the Soviet Union and China which 
recognized Chinese sovereignty therein. 

The Soviet penetration of Afghanistan dates from about 1923, 
when the Afghans began to organize an air force with Soviet 
help. A mission was sent to the country with pilots and instructors, 
an aviation school was established, airfields were constructed, 
and military aircraft were delivered from Soviet Russia.?! In 
1927, Soviet civil air service was instituted between Tashkent 
and Kabul.?? These measures were at first supported by Soviet 
payment to Amanullah, the ruler of Afghanistan and self-styled 
leader of the Pan-Islamic movement, of the same annual subven- 
tion which had formerly been tendered him by the British. But 
although he was also entertained in Moscow, where Voroshilov, 
the Commissar of Military and Naval Affairs, impressed upon him 
the need for unity against British imperialism,!? Amanullah 
eventually became disaffected by Soviet internal policy in central 
Asia. In any case, he suffered a crushing defeat and was suc- 
ceeded in 1929 by a leader with pro-British leanings. 

In Persia the Russians encountered even more competition 
from the West after having enjoyed initial success in the Com- 
munist seizure of the province of Ghilan and the inroads made 
on the Teheran government. In preparation for future attempts 
to subvert or divide the state, Soviet-built aircraft were sold to 
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Persia and politically-oriented pilots were trained at Soviet flying 
schools in the 1920's. In 1921, the Russians had negotiated a 
treaty giving them the right to send troops into Persia if that 
country were used by a third power as a base for launching an 
attack on Soviet territory. Both the Soviets and the Germans 
opened up civil air service to Pehlevi and Teheran in 1928.1 
Saviet leaders may have been concerned initially about British 
oil interests and military forces in southern Persia, but the hope 
of spreading revolution provided the basic motivation for Com- 
munist interference. 

Although the popular movement led in Turkey by Kemal 
Ataturk eschewed Marxism and suppressed Communist activity, 
it was at first considered to provide new opportunities for in- 
creasing Soviet influences. In the winter of 1919/20 a Soviet- 
Turkish alliance was effected in an unprecedented diplomatic 
rapprochement between two enemies of long standing. Subse- 
quently, the Russians provided enough assistance to the new 
Turkish republic to make possible the ousting of the Greeks in 
1922. They then sought to exploit the advantages of air power 
in support of their foreign policy of revolution. Following the 
signing of a new agreement between Turkey and the Soviet 
Union in December, 1925, Soviet aircraft visited the country. In 
1927-28, the Russians sought to establish an air route to Con- 
stantinople from Moscow.!?5 

Although the immediate consequences of efforts to spread 
Soviet influence and contro! in Asian states were limited, the 
Russians learned how to utilize the potentialities of air power as 
a political, economic, and psychological weapon. This experience 
was to prove valuable in later years. 


Aircraft and Engine Production 


The Russians made great progress in developing their aircraft 
industry through the years 1923-32. During this period the in- 
dustry was reorganized, research and production facilities were 
expanded and provided with better equipment, the skilled labor 
force was increased, and domestic raw materials supplies were 
multiplied. Dependence upon foreign technical assistance in the 
aircraft industry decreased considerably'?* during the years 1923- 
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82. The basic industrial foundations of the state, under the 
planned direction of central authorities, were greatly expanded 
after 1929, and seemed to assure continuing progress toward the 
goal of catching up and finally passing the “capitalistic” powers 
in the aviation ficld. Production was nevertheless stil] far behind 
that of Western industries. 

During the NEP period, the reorganized Glavkoavia—the Chief 
Administration for the Aircraft Industry under the Supreme Eco- 
nomic Council-gradually increased the number of aircraft and 
engine plants under its control but was unable to acquire many 
subsidiary or related industrial facilities." Production by the 
private sector of the industrial economy still accounted for almost 
twenty-five per cent of the value of the products of state industries 
as late as 1926. A few aircraft factories, such as the Dobrolet 
plant at Kharkov, were still under the direct authority of civil 
aviation companies, although the supreme direction of war in- 
dustries remained in the hands of a special committee of the 
Supreme Economic Council, which co-ordinated its program 
with a commission of the Revolutionary Military Council. Grad- 
ually relations with other production trusts were worked out and 
the supply of basic items to the aviation industry increased from 
metallurgical, electrical, chemical, and other industries. Skilled 
workers were still in short supply, however, and the organization 
of production remained deficient. Despite continued imports of 
industrial machinery and raw materials, shortages were prevalent. 

Before 1929, the factories of Glavkoavia produced various 
types of military and civilian aircraft, mostly of foreign design, 
on orders from the Air Force, civil air carriers, and Osoavia- 
khim.!?* After 1930, major changes in organization were carried 
out, and from 1930 through 1932 the aviation industry grew 
rapidly.!* The production of aircraft then was administered by 
two aviation trusts, one for military and the other for civil air- 
craft,!? under the supervision of Glavkoavia. Military production 
was decentralized, more plants were built, expanded, or re- 
equipped, and new design bureaus were formed. Aircraft fac- 
tories then concentrated on producing fewer distinct types,!?! 
largely of native design, based for the most part on foreign de- 
velopments. The production of civilian aircraft was more closely 
co-ordinated with the newly formed Civil Air Fleet administra- 
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tion, which acquired its own centralized research, development, 
and testing facilities, and for some time apparently controlled the 
production of civil aircraft at a number of plants. The fabrication 
of gliders and dirigibles also was turned over to civil aviation 
authorities, aided by engineers of TsAGI. Sports planes and light 
transports were constructed experimentally, first at local educa- 
tional or research centers and later at several large factories, but 
in the 1930's their production was considerably curtailed by the 
need to fulfill military requirements.?? Engine production was 
restricted to a few proven basic types, mostly of foreign design, 
and by 1930 the production of flight, gunnery, and bombing 
instruments was accelerated. 

The aviation trusts continued to manufacture many of their own 
cutting, control, and special machine tools, during the period of 
the First Five Year Plan, because of the continuing weaknesses 
in the metallurgical industry.!?? In order to unify the production 
of special machine tools and instruments, and to supply them to 
the smaller airframe and engine plants, a special machine-tool 
and tool plant was established in Moscow.?* But the aircraft 
industry still had to furnish most of its own forgings and castings. 
Auxiliary works undertook the manufacture of certain standard- 
ized parts. 

In 1932, when the Supreme Economic Council was replaced 
by the Council of People's Commissars,?* the aircraft industry 
was placed under the jurisdiction of the newly formed People's 
Commissariat for Heavy Industry. As a result of the ensuing 
reorganization, special trusts or directorates were formed for 
motors, airplanes, repairs, and subsidiary industries.'*? Later, a 
directorate was organized for all categories of aircraft. 

These changes were accomplished by an increase in the num- 
ber of research, technical, and educational institutes in the Soviet 
aviation industry. At first the engineers employed in the aviation 
industry came primarily from universities and polytechnical in- 
stitutes, but in time the industry was able to train most of its 
engineers in its own aeronautical institutes. As a result, Soviet 
aeronautical engineers became much more specialized than their 
Western counterparts. 

The number of Soviet aircraft and engine factories rose to at 
least eighteen in 1929,37 and to more than thirty by 1981,8 
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including approximately fourteen aircraft and ten engine plants, 
as well as twelve other plants producing aircraft accessories. 
These plants were considerably larger than most of those in the 
United States in 1931,!° then numbering more than 345. Even 
with this expansion, however, the construction of plants lagged 
behind estimated goals, and their size, production capabilities, 
and equipment varied considerably. The principal factories 
were located in European Russia, at Moscow, Leningrad, Tagen- 
rog, Rostov, Odessa, and Kharkov. Others were built or expanded 
at Voronezh, Nizhni Novgorod (later Gorki), Kazan, and Sara- 
tov, and the Soviets were already preparing to expand their 
facilities in the less vulnerable Urals and Volga regions. The chief 
engine factories were at Moscow and Zaporozhe, and at Rybinsk, 
where Factory No. 6 (later No. 26) became the most modern of 
all; and a new factory was being planned at Perm.!'? 

The Junkers factory at Fili, in Moscow, which was taken over 
by the Soviets in 1925,* may have had the largest labor force— 
about 4.000 workers, probably including many trainees and tech- 
nical students but fewer unskilled laborers than most of the 
other plants. This labor force was assembled to make use of the 
fine equipment left in the factory by the Germans and to con- 
centrate on the all-metal construction of multi-engine aircraft. 
The Fili factory undertook the series production of many of 
TsAGI's experimental models. In contrast to this plant, several 
of the other factories and repair shops employed only a few 
hundred workers and technicians. 

The aircraft industry at the end of the First Five Year Plan 
probably comprised about 120,000 employees. According to one 
source, between 1928 and 1932 the labor force increased 7.5 times 
and engineers and technical personnel increased 10 times.!** 
During the same period, the number of all workers in large-scale 
industry doubled. Most of the workers in the aviation industry 
were unskilled and, unlike those of most Western countries, were 
employed on a continuous three shift system, working four, and 
later five, days in succession, with only one day of rest. Produc- 
tion in quantity, under compulsion and often with excessive haste 
and waste, was characteristic of this vital sector of the Soviet 
war economy." 

In expanding their aircraft industry the Soviets were mindful 
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of the requirements of full mobilization. In factory planning the 
necd for rapid expansion and the possibility of having to move 
men and equipment to less vulnerable areas in case of war were 
contemplated, In the late 1920's, mobilization departments sought 
to insure the mobility of men and facilities.!:6 Worker assignments 
to eastern industrial areas were provided for by 1932. Foresight 
in this matter undoubtedly facilitated the eastward migration 
of much of the aviation industry from European Russia in 1941— 
one of the great Soviet achievements of World War II. In addi- 
tion, factories began to stockpile raw materials and parts. These 
and other early attempts by Soviet industry to prepare for "in- 
evitable" war with the "capitalistic" powers made the task of 
industrial growth even more difficult. 

Estimates of the number of aircraft produced annually vary 
considerably. A Soviet source reports that during the early NEP 
period aircraft production increased four times from 1920 to 
1926.!'" Other information indicates that in 1925/26 aircraft pro- 
duction had increased 851 per cent and engine production 574 
per cent over 1923/24.!!5 The 1925 program had called, unrealistic- 
ally, for the production of 500 aircraft"? In 1928, the Soviets are 
believed to have manufactured as many as 650 aircraft,!?? at least 
830 of which were military airplanes. Engine production may 
have exceeded 1,200 by then. Total annual aircraft production 
apparently rose to almost 1,000 planes during the first year of the 
First Five Year Plan. The average during the period of the Plan 
is stated to have been from 1,250 to 1,500 yearly.! Another 
source maintains that total production reached the higher of the 
two figures in 1932,5? amounting to more than half the produc- 
tion of the United States for 1931.5? The apparent imminence of 
war in the Far East in 1932 impelled the Russians to accelerate 
the manufacture of aircraft and engines, even at the expense of 
great wastage and reduced quality. 

In spite of this notable increase, production goals could not be 
met.154 It was apparently normal policy for the Kremlin planners 
to set unrealizable goals in order to speed up production to the 
maximum. By 1982 the Russians were actually thinking of ex- 
panding their Air Force strength to 7,000 or more planes, a goal 
far beyond their industrial capability. 

The production or assembly of foreign types of aircraft, which 
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had begun in 1920, was carried out in each of the principal air- 
craft factories during the years of the NEP.'55 Most of the types 
were Junkers, De Havilland, Fokker and Heinkel aircraft; the 
others included Nieuport, Savoya, and Spad aircraft. By 1928, 
license agreements replaced the foreign concessions granted 
under the NEP. It seems that the Russians were much more in- 
terested in building up their own industry by this means rather 
than by importing completed aircraft and engines. In some cases, 
models from two or three different countries were produced by 
a plant, and for a time both foreign and domestic types were 
manufactured, assembled, converted, or repaired in the same 
factories. 

At first, most of the foreign aircraft produced were of obsolete 
design. Soon competition for foreign sales between Western 
manufacturers enabled the Soviets to acquire production rights 
for more advanced postwar types. Although the economic de- 
pression in Europe and America increased this competition after 
1929, Soviet planners were by then more interested in selecting 
modem types for only limited-series production or for detailed 
study in order to exploit the latest Western developments. In this 
manner, the Soviets improved the quality of their own designs, 
as well as their engineering techniques and factory methods. In 
the late 1930's, the limited number of foreign aircraft still being 
produced were copies of Vultee fighter-reconnaissance planes and 
Consolidated flying boats from the United States.!^9 

Of the native types of aircraft which gradually replaced foreign 
types, over forty-five different models produced from 1923 
through 1932 have been identified. They were characterized by 
simplicity of construction, ruggedness, and limited instrumenta- 
tion, and were largely of foreign inspiration. They were compara- 
tively cheap to build and easy to maintain. Many were con- 
structed as experimental vehicles and never entered production 
on a large scale, but some bombers, fighters, and transports, and 
a few trainers, particularly after 1930, were sufficiently successful 
to warrant widespread manufacture. 

By the early 1930's, the development of new types was spread- 
ing from Moscow to factories situated elsewhere and to a number 
of aviation institutes. It was not until later, however, that a wide 
network of design bureaus and experimental plants competed 
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effectively with cach other, under the over-all direction of the 
central design office established in 1980.15? All new designs of 
experimental aircraft had to pass through the laboratories of 
TsAGI before going into production.!^5 

Soviet transport and bomber development and production 
centered at Moscow, at the TsAGI institute, under the direction 
of Tupolev, and emphasized all-metal aircraft. The first Soviet- 
designed all-metal aircraft was Tupolev's single-engine transport, 
the ANT-2, which appeared in 1924 and was followed the next 
year by the two-seat ANT-8.'° The first two-engine bomber de- 
signed by Tupolev and his collaborators was the TB-1, or ANT- 
4,1? with a range of about 625 miles and a speed of 188 miles per 
hour. It was followed by the two-engine TB-2 and the famous 
TB-3, the first Soviet "heavy" bomber, which weighed over 43,000 
lbs. and was capable of carrying over two tons. The TB-3 ap- 
peared in many modified forms in the 1930s and was also 
produced as a transport plane, the ANT-6. Tupolev's single-engine 
reconnaissance bombers of the “R” series were also converted to 
transports. Tupolev's most successful transport of the period was 
the nine-passenger ANT-9, powered at first by three engines, 
which was employed extensively on civil air routes. His five- 
engine ANT-14 of 1981 was very much inferior. The idea of 
building transport aircraft that could be modified to use as 
bombers in case of war was favored by Tupolev and appealed 
to the Russians at that time. 

All these aircraft were built primarily at factories set up or 
aided by Germans of the Junkers Company. The earliest engines 
were of British or German design; later French, Soviet, and 
United States engines were also used.'?' But the Junkers con- 
struction principles remained in general acceptance for bomber 
and transport production until they were largely modified or 
replaced in the mid-1980' by developments originating in the 
United States.!9? 

Kalinin, one of the most skilful and original designers of the 
period,’ produced successful transport models that were second 
only to those of Tupolev. Several of Kalinin's transports and light 
civil aircraft, designated K-1 through K-5, were produced in quan- 
tity at Kharkov, and later probably at Voronezh. Other designers 
of light aircraft included Groppius, Grigorovich, Alexandrov, and 
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Putilov.!*4 Some of their numerous types of civil aircraft were 
produced in series at Leningrad, Moscow, Taganrog, and Odessa. 
A few of them involved unusual features of design, methods of 
construction, and materials. Putilov, for example, designed several 
transports made of stainless steel and electric solder, the STAL-1 
and STAL-2.1% For the most part, low-powered British, German, 
and Soviet M-11 engines were used in these aircraft, almost all 
of which were land-based. 

During the NEP period, the designer Polikarpov turned out 
single-seater fighter aircraft. designated the 1-2, 1-2 bis, and the 
1-8, the most successful of the three—a sesquiplane with a speed 
of 168 miles per hour. In this, as in later designs, Polikarpov 
employed the mixed construction principles favored in Great 
Britain, although his earlier designs were based largely on those 
used in German Heinkel fighters.!*? Production centered at Fac- 
tory No. 1 (then Factory No. 39) in Moscow. About 1928, 
Tupolev, who was also interested in designing fighters, collabo- 
rated with Sukhov on the I-4 (or ANT-5),!5* apparently a de- 
velopment of the Fokker D XIII. 

During the period of the First Five Year Plan, a number of 
different types of fighters appeared, notably the I-5 biplane de- 
signed by Polikarpov and Grigorovich, the I-6, several two-place 
fighters, and some seaplane and attack fighters. The 1-5, the best 
Soviet fighter of the early 1930's, could not attain as high a 
speed as such contemporary United States fighters as the P-6E 
and P-12E.!5* The two-place fighters, designated DI-2, DI-3, and 
DI-4, which were also designed by Polikarpov and his assistants, 
were equipped with German BMW engines, capable of up to 680 
horsepower. The seaplane fighters, such as the MI-4, never were 
very successful. By 1932, the Soviets had abandoned any hope 
of developing the seaplane fighters into an effective combat 
weapon," and equipped their naval aviation units with land- 
based aircraft instead. Grigorovich's attack fighters, or dive 
bombers, the TSh-1 and TSh-2, which appeared about 1931, did 
not solve the problem of combining heavy armor and extensive 
armament with speed and maneuverability any better than similar 
types of Western aircraft of the period. Until the late 1980's, 
therefore, the Russians concentrated on adapting reconnaissance 
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aircraft such as the R-5, and some single-engine fighters and light 
bombers to a ground-attack role. 

The large numbers of reconnaissance aircraft produced by the 
Russians were all multipurpose in conception. In addition to the 
earlier R-1, which was manufactured until the early 1930's, there 
were the R-8 reconnaissance bomber (a version of the ANT-3), 
the R-5 biplane, which appeared in many versions, and the R-6, 
a two-engine monoplane with a maximum speed of 188 miles per 
hour and a range of about 500 miles. Both the R-5 and R-6 were 
designed by Tupolev and remained in service until after 1935,17° 
largely because no satisfactory replacement could be found. 

Soviet interest in seaplanes was not confined to seaplane 
fighters. An average of about 200 float-planes and flying boats, 
many of Italian design, were produced each year, from 1929 
through 1932,!*! in factories at Leningrad, Odessa, and Taganrog. 
More than half were fighters;1"* the rest included primarily recon- 
naissance types. Some were especially built to be carried by 
vessels of the Soviet Navy, while others were adapted for arctic 
service. By 1929, the ROM-1 and ROM-2, several M-series sea- 
planes, and the Yu-20 had appeared. There were also the SH-1, 
SH-2, and SH-3 (a seaplane with folding wings), and the MR-5, 
a single-engine biplane which accommodated a crew of three 
and had a range of 625 miles. The two-engine MDR-1, intro- 
duced about 1930, was followed shortly by the all-metal MDR-2, 
both products of TsAGI. A single-engine, cantilever monoplane 
called the MBR-2 came out in 1932, designed by Beriev. By 
this time the “big plane” craze was in vogue in Russia, and efforts 
were made to produce giant flying boats with the help of the 
United States. The Soviets, having once more adapted the idea 
of Hugo Junkers and Claude Dornier to construct such aircraft 
in Russia,!*! now emphasized their military potential. 

The expanding Air Force was also in need of many basic, inter- 
mediate, and specialized advanced types of trainers. Polikarpov's 
excellent U-2 (later called PO-2), a single-engine braced biplane 
of wood and fabric construction, which remained the standard 
primary trainer of the Red Air Force for decades"? was pro- 
duced in quantity in 1927. Although Grigorovich's hydroplanes 
MU-1 and MU-2, the SP, SK-4, K-10, and many other light civil 
aircraft which served as primary or basic trainers were less suc- 
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cessful, they considerably supplemented the foreign trainers used 
in the 1920's. When faced with the need to develop advanced 
trainers in order to help students make the transition to new 
types of combat aircraft, the Soviets decided to concentrate on 
adapting warplanes to the purpose. The usual practice was to 
furnish standard fighters, bombers, etc., with an additional scat 
and additional controls or instruments—a practice which proved 
invaluable during the early years of World War IT, when every 
available plane was needed to attack the invading Germans. 

Three years after a helicopter design staff was established at 
TsAGI in 1925,1*° helicopters and autogiros entered production. 
The first Soviet autogiros, known as the Kaskr-1 and Kaskr-2, were 
designed by Kamov and Skrzhinsky in 1928 with Osoaviakhim 
funds. In 1930, the A-4 two-seater appeared, followed by such 
other autogiros and helicopters as the 1-EA, 2-EA, 3-EA, 4-EA, 
and 5-EA, the A-6, A-7, A-12, A-14, A-15, and the Omega; these 
were based on designs by Mil, Kuznetsov, A. M. Cheremykhin 
and Izakson, Bratukhin, Yuriev, Kamov, and Skrzhinsky. Although 
one of the first helicopters designed by Cheremykhin reached an 
altitude of 2,000 ft. in 1932,77 Soviet progress in this field of 
aeronautics did not continue for long. None of the native designs 
were successful enough, however. to produce in quantity. Until 
the mid-1930's the Soviets regarded the helicopter only as an 
experimental aircraft apparently without many practical possi- 
bilities.!*8 

'The construction of gliders was developed in the U.S.S.R. in 
answer to the growing demands of Osoaviakhim, TsAGI, the Red 
Air Force, and the Civil Air Fleet for progress in this field. Aided 
by government sponsorship and special research facilities such 
designers as Antonov, Cheranovsky, Kuzmin, Yemelianov, Gros- 
kov, Gribovski, and Sheremetiev developed a number of success- 
ful models to meet the demands of a great popular interest in 
gliding.''? Between 1931 and 1933 approximately forty-six dif- 
ferent glider designs were produced. At the famous glider com- 
petitions in the Crimea and at Osoaviakhim schools and clubs, 
the gliders were towed aloft by R-5, Sh-2, and U-2 aircraft. Some 
of the gliders developed under the supervision of TsAGI were 
of radical configuration. Civil aviation authorities at one time 
tested glider chains pulled by powered aircraft along air-freight 
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routes and even experimented with light motors as a power source 
for gliders.'®® Not until Jater was the use of gliders for air-borne 
troops fully applied in Soviet Russia. Soon the Russians were to 
hold more world gliding records than the Germans, from whom 
they had learned so much in this field. These developments, how- 
ever, were surpassed by the contributions that research and 
practice in gliding made to the training of Soviet designers and 
engineers, and above all of future Red Air Force pilots. 

The construction of dirigibles was resumed in Soviet Russia 
during the First Five Year Plan,!?! and more airship schools were 
established. The Russians seemed to have been impressed by the 
potential value of dirigibles in civil aviation and in the dissemina- 
tion of propaganda, particularly after the visit of the Graf Zep- 
pelin to Russia in 1980. As a result, funds were collected by 
Osoaviakhim and other agencies for the construction of a proj- 
ected fleet of over 90 semirigid and rigid dirigibles, ranging up 
to 80,000 and possibly 120,000 cubic meters in capacity. 

At first only smaller types of dirigibles were to be constructed. 
A contract was signed with General Umberto Nobile of the 
Italian Army for the design and construction of dirigibles in 
Soviet Russia, to be undertaken with the aid of Italian experts. 
Soviet designers and engineers from TsAGI were to assist in this 
project, having at their disposal a special research bureau. Work 
began in 1931 under the supervision of the Civil Air Fleet in 
Moscow and Leningrad. By 1933, four dirigibles had been built, 
designated V-1, V-2, V-8, and V.-5;5? ranging in capacity from 
2,150 to 5,000 cubic meters. Each had two motors of from 65 to 
230 horsepower. At the same time experiments were undertaken 
to develop a chrome-nickel, stainless-steel skin for airships, prepa- 
rations were made for high-altitude balloon flights, and a search 
began for domestic helium deposits. 

The V-2 crashed, however, as did one of the few larger dirigi- 
bles built in subsequent years/*? and Soviet as well as other 
national authorities throughout the world realized that the future 
of dirigibles was limited. The trend against them reversed so 
sharply in the Soviet Union that no attempt was made to explore 
the specialized military value of small dirigibles in support of 
naval operations. 

Although the aircraft-engine industry also developed con- 
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siderably from 1923 through 1932, it failed to keep pace with the 
design and production of airframes. More than fifteen aircraft 
engines of from 65 to 850 horsepower were produced in limited 
series at one time or another during this period. but only about 
seven or eight were manufactured in quantity. The practice was 
continued of producing only a small number of successful models 
and installing them in manv different types of aircraft. With the 
exception of the low-powered M-11 engine developed by Shvetsov 
and the successful twelve cylinder, water-cooled M-34 turned out 
by Mikulin,5* almost all those produced in quantity were of 
foreign design, although they bore Soviet labels. Even the M-34 
was based on the Rolls, Conqueror, and Liberty engine designs, 
while the M-11 was similar to the French Lorraine 5P. 

Notably foreign engines included the United States Liberty 
(M-5), Wright Cyclone ( M-25), and Pratt and Whitney ( M-26); 
the German BMW (M-17); the French Renault (M-6) and 
Gnome Rhone (probably the M-22), and possibly Napier; the 
British Jupiter (M-15); and possibly the Italian Fiat. Most Soviet 
fighters, bombers, floatplanes, and flying boats were fitted with 
the M-17 or M-22.385 

The Soviet engine industry continued to suffer from a shortage 
of trained personnel and weaknesses in the metallurgical trusts.59 
Of necessity, the engine factories were highly integrated, produc- 
ing their own pistons, crank cases, castings, etc. As a result, the 
Soviet version of a foreign engine usually was inferior in perform- 
ance to the original. Eight to twelve per cent of total production 
had to be scrapped because of inferior workmanship or ma- 
terials.!5 

Nevertheless, the engine factories were receiving better equip- 
ment to work with during the First Five Year Plan and were 
extending their research programs. By 1931, one or more of the 
engine factories was developing a 24-cylinder 1,185 horsepower 
engine of native design, and even in the late 1920's interest was 
shown in adapting the diesel engine for use in aircraft. The 
Soviets were also profiting from the experiences of Western na- 
tions in an effort to develop and produce high-altitude engines, 
increase engine endurance, reduce fuel requirements and weight 
per unit of horsepower, and train technical personnel at home 
and abroad. 
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Much of the credit for the advances made in the Soviet air- 
craft industry was due to the system of awards, punishment, and 
indoctrination by which the trained technicians available were 
goaded to increase their efforts. 

From the early days of the Soviet regime aeronautical engi- 
neers, designers, and industrialists have been perhaps the most 
influential professional group within the Soviet Union,!®? exercis- 
ing much more authority than similar specialists in the United 
States or Great Britain. The submission of successful designs or 
the fulfilment of production quotas ahead of schedule became 
a means for them to achieve high military rank, privileged living 
conditions, distinguished state awards and public eulogies, posi- 
tions of renown in educational institutions or the Academy of 
Science, and even political power. Some of the better-known 
designers were to hold ministerial posts and to have access to the 
Politburo, for the leaders of the Soviet Union were more directly 
interested in the development of air power than those of most 
Western nations. It even became commonplace for a successful 
designer to be a scientist, educator, general officer, industrialist, 
or politician at the same time, so that the state benefited from his 
knowledge and experience and obtained maximum continuity 
and co-ordination in related fields. Despite his political im- 
portance, however, the Soviet technical “hero” performed so 
many different functions that he had too little time or inclination 
to engage in factional politics or ideological conflicts with his 
Party masters. 

But the road to recognition and power was difficult, and only 
those who dedicated their lives to their work and submitted their 
wills to the ideological tenets and programs of the Party could 
succeed in “socialistic” competition. As an elite group, such pro- 
fessional technicians developed certain psychological character- 
istics hitherto rarely found in the Russian personality. They came 
to represent best the “new Soviet man,"!*? characterized by ruth- 
lessness, wariness, and calculating diligence, a strong sense of 
discipline, and puritanical values. Those who met with failure 
after they had entered this new upper class could only expect 
demotion and punishment. Their one chance for reinstatement 
lay in proof of repentence or exceptional technical competence, 
as in the cases of Polikarpov, Grigorovich, and Tupolev, who 
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developed certain promising designs while under arrest by the 
secret police and were thus restored to favor. Polikarpov, aided 
by Grigorovich, actually designed the I-5 fighter while in 
prison.!*? Skilled technical talent was purged beyond redemption 
only if their political transgressions outweighed their potential 
professional contributions. 

At the lower levels, the incentive system was based on piece- 
rate wages in defined wage categories, group competitions, ma- 
terial and social incentives, skillful propaganda, and fear of 
punishment. Workers in particular plants were often housed, 
hospitalized, and served by retail stores, clubs, etc., as a com- 
munal group. Nevertheless, only through overtime work could 
the average technician hope to sustain a tolerable standard of 
living. To those who were gifted and politically reliable the state 
provided, free of charge, opportunities to increase their profes- 
sional and political knowledge and prove their ideological sound- 
ness. The responsibility of spreading technical knowledge and 
skills rested upon those who had benefited themselves. Com- 
munism taught them to accept present sacrifice for the sake of 
future rewards. 

Foreign assistance throughout much of this period extended 
much beyond the exportation of aircraft, engines, accessories, 
and plant equipment, and licensing the production of these items 
in the U.S.S.R. or providing ideas for design, development, and 
production. Such vital basic metals and raw materials as special 
steels, wood, copper, rubber, tin, and aluminum and petroleum 
products were still being imported in large quantities, although 
Soviet dependence on foreign sources was decreasing;'?! by 1927 
the Soviets were using domestic aluminum—called koltchougalu- 
min-—in aircraft production.’ Foreign, including American, firms 
established in the Soviet Union complete foundries, refineries, 
and other basic industries in support of aircraft production. Cer- 
tain advanced industrial processes were instituted, such as the 
cracking process in the petroleum industry, introduced by Amer- 
ican firms in the late 1920's.!?? Foreign companies continued to 
provide advisers and instructors; even after the Junkers Com- 
pany departed from the Fili plant in 1925, German workers 
remained at Rostov and Taganrog, and at factories elsewhere. 
Until the early 1980's, the Germans enabled the Russians to keep 
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abreast of developments in fighters, fighter-bombers, and recon- 
naissance aircraft at the German training and experimental center 
at Lipetsk, where new German types were tested.?' Only in 
bomber development did the Germans keep their progress se- 
cret.'55 One of the reasons that a disagreement arose over the 
activities of the Junkers Company at Fili was that the aircraft 
produced there were developed and tested by the Germans out- 
side the U.S.S.R. without Soviet participation. In the late 1920's, 
the Rapallo relationship between Russia and Germany had been 
subjected to heavy strains. 

By the early 1930's, the United States,!?? and to a lesser extent, 
France, Britain, Italy, and other European states, were gradually 
replacing Germany as the principal foreign contributors to the 
Soviet aviation industry. At that time the Russians were sending 
special missions to foreign aircraft factories and research centers 
and were systematically investigating foreign technical literature 
and inventions in the field. Soviet engineers were receiving train- 
ing in factories and schools in Italy, France, and America.!?* The 
relatively co-operative Soviet foreign policy of these years and 
fading memories of the long-term Communist threat made it 
easier for Western nations to accede to such arrangements. The 
Russians supplemented the voluntary aid they received from 
foreign states by secretly collecting technical intelligence. The 
scope of these programs and the subtlety of Soviet espionage 
techniques increased with the years. 


Aeronautical Research 


The organization of Soviet aeronautical research was improved, 
especially after 1930, strengthened by cental direction and plan- 
ning and the application of a high level of theoretical analysis to 
practical problems.1°* The Academy of Science, in supreme con- 
trol of all research activities, increased the scope of its theoretical 
investigations and gave more recognition to technological prob- 
lems. Fundamental research was also carried on at the uni- 
versities, and under the Supreme Economic Council special 
technical commissions were created and a committee of high- 
level authorities was established to encourage military inventions. 
The work of an expanded TsAGI, which was subordinate to this 
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Council,2 was divided between a number of research institu- 
tions during the period 1930-32 hecause of overburdening and 
overlapping of functions.?! An organization called TsIAM, the 
Baranov Central Institute for Aviation Engine Design, was in- 
stituted to develop new types of engines and improve those 
already in service. The responsibility for developing and testing 
materials used in the construction of aircraft and engines was 
delegated to VIAM, the All-Union Institute for Aviation Ma- 
terials.?? Other institutes, many of which had branches outside 
Moscow, were later formed in the aviation industry to deal with 
such matters as fuels, armament, aircraft equipment, and plant 
construction, and an experimental flight-testing organization was 
created in 1927.99 Developmental engineering also was under- 
taken in the larger aviation plants and in institutes of allied 
industries. Aviation research and development programs were 
conducted at mechanical and polvtechnical institutes under the 
education commissariat, financed and supervised by the avia- 
tion industry or the Academy of Science. The research activities 
of the Red Air Force were centered in the Zhukovski Academy, 
the NII VVS and Flight Section, a maintenance institute, a tech- 
nical center at Leningrad, Civil Air Fleet institutions, and 
Osoaviakhim. The research conducted under military auspices 
was closely associated with that of other organizations through 
the work of a special scientific commission in the Air Force," 
invention committees, and branches of the engineering service. 

The scope of research, in keeping with the traditional Russian 
emphasis on advanced mathematical analysis, embraced such 
problems as airfoil theory, stability and control, turbulence, screw 
propellors, boundary layer, compressible and incompressible flow, 
friction, and combustion dynamics. Prior to 1933, some of the 
accomplishments of such Soviet theoretical and applied aero- 
dynamicists and engineers as Chaplygin, Friedman, Golubev, 
Kochin, Frenkl, Kristianovich, Loitsianski, Vetchinkin, Sedov, 
Stechkin, and Yuriev approached and possibly equalled in caliber 
those of Prandtl, Monk, Karman, Polhouse, Bairstow, and other 
famous Western scientists.” A comparatively small group of 
such researchers, acting as flexible task forces, solved a number 
of theoretical problems wisely selected to advance Soviet aero- 
nautical science.” Even in the 1930's, some of their theoretical 
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studics were more farsighted than those undertaken in Western 
countries, although as a whole Soviet aeronautical research was 
still relatively inferior. 

The progressive nature of applied research during this period 
usually profited by the experience of contemporary Western 
investigators. In the field of airfoils, Chaplygin studied multislot 
wings of elementary form (slotted wings) to increase inherent 
stability. In 1931, the Russians were interested in the possi- 
bilities of changing wing loading at higher speeds through the 
use of sliding wing tips (wing reefing).?* Earlier, Kalinin and 
Cheranovsky had begun the study of various advanced wing 
configurations, including elliptical, parabolic, curved, triangular, 
swept-back, and even flapping wings.?? In engine research, con- 
siderable work was done on compressors, diffusers, reduction 
gears, superchargers, gas turbines, combustion chambers, and 
rocket and diesel aircraft engines?!9 The first Soviet jet engine 
was built by F. A. Tsander in 19831. Most of the abovementioned 
work, which dates from about 1930, did not, however, attain 
practicable results comparable to those of Western programs. 

Considerable effort was also devoted to the development of 
test equipment and weapons research, including investigations 
with foreign, notably German, help, of bacteriological and chem- 
ical warfare agents and dispensers. Research work in various 
electronic fields also was initiated.?!! Materials research programs 
included the development of special steels and better aluminum 
alloys for aircraft construction,*!2 the discovery of further uses 
for manganese to compensate for the scarcity of nickel?? and 
the evolution of new technological processes and quality con- 
trols.244 


CHAPTER IV 


Soviet Aviation Under the Pressure of Foreign Threats 
and Internal Strains (1933-41) 


Although Soviet air power continued to improve during the 
years 1933-41, the rate of progress did not increase as evenly 
as that of Western nations in the mid-1930's, in spite of the grow- 
ing menace of German and Japanese military might. Mainly 
responsible were the shortcomings in equipment. production, 
organization, and training. In addition, the rate of Soviet indus- 
trial progress had declined during the first half of the 1930's and 
economic stability continued to be disturbed by the effects of 
the forced collectivization of agriculture, the terrorization of the 
old intelligentsia of university professors, engineers, and scien- 
tists, and of Party factionalism. The ensuing adverse effects on 
leadership and morale were further intensified by political purges. 
The gradual growth of the Red Air Force could not compensate 
indefinitely for weaknesses such as these which affected its mili- 
tary quality and efficiency. Many deficiencies in Air Force per- 
formance were revealed in combat operations in Spain, China, and 
later in the Finnish War, and in the failure of Soviet military 
authorities to pursue the development of air power as a strategic 
weapon, independent of ground-force operations. 

The Austrian Anschluss, the Munich Agreement, and Japanese 
aggression in China nevertheless impressed upon the Soviet 
Union the need to accelerate its preparations for war. Soviet 
leaders no longer felt safe in relying upon measures of collective 
security, in the light of the indecisive position taken by Great 
Britain and France against Hitler's threats of aggression. By 1939, 
twenty-five per cent of the Soviet budget was devoted to military 
requirements, an amount thirty times greater than expenditures 
for the armed forces in 1932. Efforts were made to improve the 
quality of combat equipment, raise morale, and revamp and 
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strengthen the organization and training of the Red Air Force, 
particularly in 1940 and 1941. In general, military production and 
mobilization were intensified at the expense of less essential state 
activities. 

The Soviet aircraft industry progressed remarkably in the years 
just prior to the Nazi attack, as a result of skillful exploitation of 
Western technology and the great emphasis placed on scientific 
and technical training. After Hitler's rise to power, the Soviet 
Union turned more to the United States and the nations of west- 
ern Europe for assistance, but with the signing of the German- 
Soviet Nonaggression Pact in August, 1939, German help was 
once again sought. 

The Red Air Force gained considerable experience from large- 
scale maneuvers and actual combat between 1936 and 1940 and 
improved its resources as an aggressive instrument of political 
policy. The daring and vision of Soviet air strategists in having 
developed so early a long-range bomber force and air-borne 
troops were demonstrated during this period. 

Many aspects of the Soviet system of centralized control and 
planning in aviation, through consecutive Five Year Plans, facili- 
tated progress by reducing wasteful competition, integrating the 
assignment of priorities, and allocating funds on a long-term 
basis. Although by the nature of dictatorial rule the Soviet gov- 
ernment could arrive at high-level decisions more swiftly and 
surely than the democracies of the West, it also restored pre- 
revolutionary forms and modes when they were found necessary 
to improve efficiency and morale. The problem of creating and 
sustaining industrial and military incentives could not always be 
solved by Communist slogans and appeals alone. 

In spite of these and other accomplishments, the Soviet Union 
was not prepared when the Germans attacked in June, 1941. 
The extensive projects of reform had not yet been translated fully 
into air-force combat strength. Major weaknesses remained in 
equipment, production capabilities, training, and the operational 
proficiency of combat units. Although the command and organi- 
zation of the Red Air Force had improved in the 1980's, the Red 
Army continued to exercise effective control over air power, 
which was viewed chiefly as an instrument for the support of the 
ground forces; and as late as 1941 quantity in aircraft production 
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and the number of flight crews at least partially trained for 
combat were still being emphasized more than quality and actual 
proficiency. 


Organizational Changes 


The Red Air Force underwent important organizational changes 
from 1933 to the German invasion in 1941. Most of the changes 
resulted from shifting forces of political control, new equipment 
and training requirements, and combat experience. Command 
channels and unit structures were further modified in the years 
preceding the Nazi attack, but planned realignments were not 
fully carried out until after hostilities had begun. As a result of 
these changes, the status of the Red Air Force was raised to 
even higher levels in the armed forces;! however, Soviet military 
aviation did not become a separate service. Greater difficulties 
seem to have been faced in organizing the military forces than 
in organizing development and production programs. 

In spite of its earlier ideological objectives of replacing the 
conventional standing army by a citizen army comprising the 
entire people, the Soviet Union was forced to revert to less 
revolutionary methods and to depend like other states on organ- 
ized military forces. By 1934 and 1935, the collegiate principle 
of command was eliminated throughout the entire Soviet military 
organization, and both the Council of Labor and Defense and the 
Revolutionary Military Council were abolished.* The administra- 
tive and command functions of the latter organization were 
assigned to the Commissariat of Military and Naval Affairs, 
renamed the Commissariat of Defense in 1934. A military affairs 
council containing eighty members was formed in this Commis- 
sariat to serve as a consultative body with only limited powers. 
Similar military councils probably were set up in each of the 
military services. 

This trend toward more conventional patterns of military organ- 
ization lasted, however, only until the political purges of the 
spring of 1937 which led to the reintroduction of the commissar 
system and of organs of collective control, including military 
soviets at high command levels. Stalin felt it necessary to 
strengthen the control of the Party over the armed forces while 
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purging its leadership. In July of that year a commissariat of 
naval affairs was detached from the Commissariat of Defense 
and assigned command over naval aviation,’ with a deputy com- 
missar appointed over the Naval Air Forces. Naval aviation then 
developed its own supply, ground, and training establishments. 

The Air Force had already been elevated in the military 
hierarchy through the appointment of the Deputy Commissar of 
Defense for the Air Force in January, 1937; more than fifty per 
cent of the highest ranking Air Force officers, however, including 
Commander-in-Chief Alkanis himself, were removed in the purges 
later that ycar.* Although at this point autonomous status for the 
Air Force was out of the question, the Soviet leadership did not 
depreciate the value of military aviation. Air Force matters were 
directly represented in the Supreme War Council, created in 
1938 under Stalin to direct the expansion of the Soviet armed 
forces. By 1940, the Committee of Defense of the Council of 
People’s Commissars had been established to co-ordinate the 
activities of different People’s Commissariats and high agencies 
of the Soviet Government in defense preparations. Again Air 
Force interests were strongly represented. The increasing impor- 
tance of military aviation was indicated by the fact that by June, 
1940, ten per cent of the generals and admirals in the Soviet 
military establishment were Air Force officers. 

According to the Constitution of 1986, organizational changes 
in the armed forces were to be supervised by the Council of 
People’s Commissars, which in turn was to be subordinate in 
defense matters to the Supreme Soviet and its Presidium. Despite 
these trappings of parliamentary democracy,’ however, the Com- 
munist Party and its leader, Stalin, never intended to relinquish 
control over military matters. The Party monopoly of leading 
positions in the governmental and military hierarchy continued 
to be supported by political and security organs within the serv- 
ices, even when the principle of unity of command was ascendant. 

The anticipation of war with Germany and certain inade- 
quacies evident in the performance of Soviet military forces in 
the wars in Spain, China, and Finland had much to do with the 
high-level adjustments carried out from 1937 through 1940. Under 
Timoshenko, who replaced Voroshilov as Commissar of Defense 
in May, 1940, the collegiate principle and the rule of commissars 
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were again abandoned.’ The end of the purges had been decreed 
the preceding year. In effect, an eleventh-hour attempt was made 
to nationalize the Soviet military machine and to improve morale, 
discipline, and operational capability. Temporarily the Party 
accepted another withdrawal from revolutionary tradition in favor 
of supreme military control over the armed forces as the most 
effective means of strengthening combat capabilities. Although 
direct Party control could serve as a guarantee against an intemal 
coup or intrigues against Stalin, it was unable to instill the type of 
devotion, self-sacrifice, and efficiency needed to win wars. 

Beginning in 1935 and 1936, the important changes in the 
organization of the Red Air Force included the establishment of 
new technical and logistical control channels and of training 
administrations; the formation of separate Red Air Force com- 
mands or authorities for long-range bombing, air-borne forces, 
and air defense; and the modification of unit structures and 
establishments. A separate air component was set up for arctic 
aviation within the Chief Directorate of the Northern Sea Route.® 
Arctic aviation was separated from the Civil Air Fleet, which 
remained directly under the Council of Ministers. In the late 
1930's a special air component was attached to the internal secu- 
rity forces, called the OGPU (later, the NKVD).!° Within the 
fifteen-odd military districts," most of the Red Air Force units 
remained under the operational control of the ground-force com- 
mander. Corps Aviation was not done away with until World 
War II. 

Even before the purges ended, the role of the political organs 
in military affairs had been somewhat reduced in the Red Air 
Force. Possibly the broad concessions of 1940 were first tried 
out in the specialized services with the strongest cadres of Party 
members, after most of the potentially disloyal elements had been 
removed. Party interference was most damaging to combat per- 
formance in the services with the most advanced technical 
equipment. 

The activities of the air staff in Red Air Force headquarters 
were expanded and new administrative organs were formed. In 
war planning, mobilization, and budgeting, the Red Air Force 
still was controlled by the General Staff of the Red Army, which 
included Air Force representatives. Even the State Planning 
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Commission had its Air Department to advise on the growing 
appropriation for military and civil aviation. 

About 1935 or 1936 the Soviets formed their first experimental 
heavy-bomber force within the Red Air Force, under the direct 
control of Air Force headquarters in Moscow.!* This forerunner 
of the Soviet long-range air force of later years was formed in 
response to increasing pressures for greater doctrinal emphasis 
on independent air operations. But such operations in the 1930's 
were interpreted as attacks deep in enemy territory in support of 
Red Army campaigns or in furtherance of Soviet political objec- 
tives, not as the systematic destruction of the enemy's war-making 
capabilities. The potentialities of a long-range bomber force in 
air-borne operations, as demonstrated in the maneuvers of 1985 
and 1936, were among the factors that led to a further reor- 
ganization in 1937. At that time a large percentage of the heavy 
bombers and some light bombers were combined into an organi- 
zation known as the AON, or Aviation of Special Assignments;! a 
reconstituted bomber force designed to carry paratroopers and 
supplies, as well as bombs, over enemy targets. 

After the Russo-Finnish War ended in 1940 the AON was 
disbanded; its performance during that war had been very inade- 
quate largely because so many bomber commanders and advo- 
cates of independent bombing operations, including the Deputy 
Commander and Commander-in-Chief of the Air Force, had been 
purged before 1939. Some of the remnants of the AON remained 
under Air Force headquarters after the organization was dis- 
banded, but most of the heavy-bomber strength reverted to the 
direct control of military districts. It was not until 1949, after 
severe combat losses in operations against the Nazis, that a new, 
independent long-range bomber force called the ADD was 
activated.!* 

No separate air force of any consequence existed for air-borne 
forces during the period. The Red Air Force and Civil Air Fleet 
were to provide most of the bombers and transports needed for 
large-scale operations, although a small number of aircraft 
detachments probably was assigned for training purposes to 
paratroop units. Before 1938, and again in 1941, a few larger 
transports and bombers also were included to carry at least part 
of the increased strength of this combat arm. 
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The air-borne forces nevertheless constituted an independent 
resource of the Commissariat of Defense.’ They were reorgan- 
ized in 1938, and again in 1940, when the AON was broken up.'? 
The elite air-borne forces had first been formed into battalions 
comprising from 400 to 500 parachutists. Later, brigades, regi- 
ments, divisions, and corps were successively organized." The 
basic unit during most of this period became the brigade, which 
increased in strength from a force of 1,000 men in 1938 to that of 
from 3,500 to 4,200 men in later years and comprised four infan- 
try battalions of 700 men each, including various supporting 
units?! 

The growth of Soviet air-borne forces was handicapped by 
inadequate heavy equipment, training deficiencies, and compet- 
ing requirements for available air transport. In addition, as was 
indicated by the purging of commanders and such important 
planners as Tukhachevsky, who had favored both independent 
bombing and strategic air-borne operations, doctrinal disputes 
over the role of paratroopers were involved in the controversy 
between strategic and tactical employment of air power.?? After 
the purges, tactical concepts prevailed. 

Air defense, called PVO, received increasing attention during 
the period, particularly in the late 1930's. Additional PVO fighter 
squadrons were assigned to defend important cities and industrial 
centers in conjunction with antiaircraft artillery under the High 
Command, barrage balloons, and supporting units.” Air warning 
for the whole air-defense system was provided by an organization 
called VNOS, which was divided into battalions and companies 
in 1937. The PVO fighter squadrons, under the command either 
of an air-defense district chief or the commander of a military 
district, were attached to military district brigades for support 
and training.” Only in later years was a fighter-interceptor com- 
mand formed in the Red Air Force. 

A special PVO administration appears to have been created 
in Red Army headquarters in Moscow, just before World War II, 
to direct and co-ordinate the air defense of the Soviet homeland. 
Naval aviation also was given an air-defense mission, especially 
in coastal areas, but fighter units of the Naval Air Forces were 
not placed under the direct control of the PVO. Passive and 
civil defense, a field in which Osoaviakhim became particularly 
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active, was later taken over by an organization designated the 
MPVO, under the MVD (Soviet Ministry of Internal Affairs).?° 

The unit organization of most of the Red Air Force was not 
greatly altered until after the military purges had begun. Detach- 
ments, squadrons, and brigades still constituted the basic echelons 
of Soviet flying elements, although minor changes were noted in 
authorized strength and composition. 

When the heavy-bomber force was first organized about 1935 
or 1936, the Soviets tried out a new form of field organization 
for components of headquarters aviation. Two or three bomber 
brigades were joined into aviation corps.?" Each bomber brigade 
was to include several fighter squadrons. By 1940, from four to 
six corps had been activated, but the form was not extended 
throughout the rest of the air force until after the Soviet Union 
was invaded by Germany in World War II. 

Additional changes were made between 1938 and 1941 in the 
organization of combat units. Air squadrons were gradually 
replaced by regiments, and air brigades by divisions composed 
of from three to four regiments each,?® particularly after the 
Russo-Finnish War. The squadron designation was retained, but 
it was applied to the former detachments or flights, components 
of the larger, pre-1940 squadrons. There were to be about three 
or four squadrons in each regiment. All these changes apparently 
were designed to facilitate command and to make the Red Air 
Force a more effective military adjunct to Red Army ground 
forces. 

The Russians did not have enough time, however, to complete 
their readjustment of unit structures before the Nazi invasion. 
When the attack came in June, 1941, plans were being prepared 
to form air armies of variable composition constituting the high- 
est echelon in the field organization of the Red Air Force and 
attached to Red Army groups at the front. 


Aircraft and Unit Strength 


The unit strength of the Red Air Force continued to improve 
from 1933 to mid-1941, as did aircraft strength except for irregu- 
larities in the annual rate of increase resulting from the stress on 
improved performance, re-evaluations of requirements, losses 
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suffered in foreign wars, and internal dislocations brought on by 
the purges. 

The number of aircraft in operational units is particularly 
difficult to estimate during these years because of Sovict security 
restrictions and deceptive propaganda concerning air power. 
Even authentic statistics often do not give a clear picture of first- 
line combat strength, since many obsolescent aircraft were re- 
tained in first-line units because of difficulties in acquiring 
adequate replacements. Reserves were made up primarily of 
obsolescent aircraft used in civil aviation and training, for the 
Soviets continued their policy of maintaining active unit strength 
at the highest possible levels. The desirability of keeping reserve 
aircraft within the Air Force was nevertheless clearly recognized 
before World War II. 

During the Second Five Year Plan the number of aircraft rose 
from about 2,200 to more than 5,400 in 1938, of which approxi- 
mately 4,200 were considered first-line machines by 1937. 
Over 750 combat planes were assigned to the Far East because 
of the Japanese threat. The number of aircraft in naval aviation 
increased from about 400 in 1934 to almost 800 in 1938. After 
the Navy became a separate commissariat, its requirements were 
given more consideration. The relative strength of the bomber 
force rose to about thirty-five or forty-five per cent of the total 
inventory in 1935, although a decrease in heavy-bomber strength 
was evident before 1937.3? 

In 1933, the Soviet Union had been greatly interested in large, 
heavy, four-engine bombers, at a time when United States air 
strategists conceived of the heavy bomber as only a two-engine 
aircraft like the B-9 or B-10, capable of carrying 2,400 lbs. of 
bombs on a mission of up to 400 miles from base! During the 
next four years the two nations reversed positions on this issue. 
Understandably, the Soviet advocates of independent air opera- 
tions could not support their theories on the basis of design or 
production achievements. 

In spite of their emphasis on bomber aviation, the Russians 
never lost sight of the importance of maintaining a strong, grow- 
ing force of fighters and ground-attack planes. By the end of 
1938, approximately thirty per cent of combat aircraft were of 
these types.*? Various airplanes were modified to provide direct 
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support to ground troops, but only after the Spanish Civil War 
did the special requirements of attack aviation receive attention. 
The re-evaluation of requirements which occurred in 1937 and 
1988 was not reflected in Red Air Force equipment until the 
years 1939-41. 

'The number of squadrons and brigades in the Red Air Force 
multiplied from 1933 to 1939. From 1933 to 1935 the number 
of brigades rose from more than twenty-two to about fifty, 
including over two hundred squadrons.*? In 1938 brigade strength 
approached sixty,*4 not including seven or eight brigades in naval 
aviation. The following year the number of brigades (or their 
divisional equivalent) theoretically available may have been 
about eighty.55 

The Red Air Force had undergone a number of re-equipment 
programs during the Second Five Year Plan (1933-37), particu- 
larly in the category of fighters. By 1937 or 1938, when most of 
these programs were completed, the Air Force was provided 
with the basic types which constituted the body of its air strength 
at the outbreak of World War II, but the performance in 1939 
of many of the newer aircraft was equivalent at most only to 
that of the first-line aircraft of other major powers in 1936. By 
1940 and 1941, the Red Air Force was still outclassed in most 
categories of aircraft by the German air forces.? 

Soviet fighters from 1937 on consisted primarily of the I-15, 
1-16, and 1-17, designed by Polikarpov, which had replaced the 
earlier 1-5, 1-7, I-11, I-12, I-18, and 1-14.28 The maximum speed 
of the newer planes ranged from 240 to 310 miles per hour. Such 
speeds compared favorably with those of such fighters as the 
Curtiss "Hawk" Type IV or Seversky's P-35, which the United 
States produced in 1936 and 1937. The principal two-place Rus- 
sian fighters or fighter-bombers, the DI-4 and DI-6, were armed 
with from four to six machine guns and were capable of carrying 
about 220 Ibs. of bombs. The medium bombers included the SB-2 
and SB-2 bis, or SB-3,? with a combat range of from 900 to 
925 miles, a speed of from 260 to 280 miles per hour, and a bomb 
load of up to 1,700 lbs. The lumbering four-engine TB-3 pro- 
vided the bulk of the heavy-bomber and heavy-transport strength. 
Its low speed of 188 miles per hour with two tons of useful load 
made it vulnerable to fighters or antiaircraft fire. By 1938, some 
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of Tupolev's TB-5's, TB-6's, and the later TB-7's also formed part 
of the bomber force, but their performance was not much better 
than that of the TB-8. Reconnaissance strength was provided 
mainly by the R-5 and R-6, which were obsolescent by 1935,*° 
and by some R-7s, R-8's, and R-10's, with their higher speed 
and longer range. The Soviet Union leaned primarily on opera- 
tional aircraft in the bomber and fighter category to provide 
tactical air reconnaissance. Many of the R-series reconnaissance 
planes, fighters, and medium bombers were also to be used in 
direct support of ground troops as attack aircraft. 

Until 1937 or 1938, foreign aircraft types still constituted a 
significant percentage of the strength of the Red Air Force, a 
situation which persisted even later in the case of seaplanes. 
Savoya S-55 and S-62 seaplanes considerably supplemented the 
naval reconnaissance strength provided by the Soviet MR-5, 
KOR-1, ARK-3, MBR-2 and MBR-4, MDR-2, MDR-4, MDR-5, 
and MDR-6, and later the GST flying boat. Naval aviation 
units, however, were primarily equipped with the same types 
of fighters, reconnaissance aircraft, and bombers that were built 
for the Red Air Force, as well as land planes with floats. The 
equipment requirements of naval aviation were of secondary 
importance during most of the period. 

From 1989 to the Nazi attack in June, 1941, the aircraft 
strength of the Red Air Force grew rapidly in preparation for 
war. By 1940, the total strength was from 6,200 to 6,500 aircraft,‘ 
about 5.000 of which were first-line machines by Soviet stand- 
ards. This number slightly exceeded that of the air strength of 
Germanv at that time. Voroshilov, in fact, claimed that the 
strength of the Red Air Force increased 130 per cent during the 
years 1934-39.42 When the Nazis invaded in 1941, there were 
about 8,000 combat aircraft in the Soviet air fleets, as many as 
6,000 of which were in operational units.*? About 1,500 airplanes 
were based in the Far East. Over forty per cent of the total 
force was constituted by fighters, almost 1,000 of which were 
assigned to air-defense duties. Only about five per cent of Red 
Air Force strength was assigned primarily a reconnaissance role.** 

The number of operational units in the Red Air Force was also 
considerably augmented from 1939 to 1941. Between 1940 and 
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June, 1941, the number of reorganized air divisions rose from 
50 to perhaps more than 100. 

At the time of the German attack the Soviet air forces were 
in the early stages of several re-equipment programs which were 
to make available a number of aircraft types closer in quality 
to their German counterparts, and some were even equal or 
superior to the German types designed for the same role. The 
IL-2 assault plane (Sturmovik), which was to gain fame as a 
tank destroyer, was just beginning to replace the less successful 
Yak-4 and SU-2 fighter-bomber aircraft, a few of which had 
been produced in 1939; the AR-2 (a ground attack version of 
the SB-2); the DI-6 and DI-8 (fighter bombers); and the R-series 
assault planes. The ground-attack versions of the I-16 were being 
withdrawn from service. The successful PE-2 reconnaissance and 
dive bomber,** one of the replacements for the SB-2 and SB-3, 
also appeared in limited strength in 1940. This versatile aircraft 
was employed both as a night fighter and tactical bomber during 
World War II. In the medium-bomber category, units were being 
re-equipped with modified versions of the DB-3 medium bomber, 
capable of carrying a 4,400 Ib. bomb load.*' The PS-84 or LI-2 
(Soviet designations for the American Douglas C-47 or DC-3 
built in the Soviet Union under license)*? had been produced 
in Soviet factories since 1940. In the important fighter category, 
tactical units were just beginning to receive the MIG-1 and 
MIG-8, the LAGG-3, and, in 1941, the Yak-1.*? At that time this 
new class of fighters was capable of speeds ranging from 335 to 
350, and possibly 375, miles per hour, and was far superior to the 
old I-series of fighters that constituted the bulk of fighter strength 
in the spring of 1941. Had the Soviets given more time to carry- 
ing out these re-equipment programs, the Luftwaffe, with its 
limited reserves, would have faced a much more dangerous 
adversary during the first months of its invasion campaign. 

The Soviet Civil Air Fleet during this period received increas- 
ing numbers of obsolescent reconnaissance aircraft, bombers, and 
trainers from the Red Air Force, to be used as transports, along 
with Kalinin's designs; the STAL-2, KHAI-1, ANT-9 and ANT-35, 
and PS-84; and other cargo and passenger carriers. In this way 
the Soviets met their need for a growing fleet of transports to fly 
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along an expanding network of air routes, without tying up 
essential production facilities by the manufacture of large num- 
bers of nonmilitary types of aircraft. More than twenty different 
types had even been used in Soviet arctic aviation by 1937. 


Personnel 


By 1937, there were almost 100,000 officers and airmen in the 
Air Force,*! including almost 7,000 pilots, or more than twice 
the complement of the French Air Force at the end of 1935. 
In 1939, estimated personnel strength increased to somewhere 
between 111,000 and 150,000.5* The figures of 190.000 ground 
personnel and from 8,000 to 10,000 pilots and other flight per- 
sonnel may be reasonably accurate for 1939. According to 
Voroshilov, the personnel of the Red Air Force had increased 
188 per cent from 1934 to 1939.9 Total personnel approached 
200,000 in 1940. After the fall of France, more and more men 
were called into all branches of the military service, so that by 
the end of 1940 more than 5 million men were under anms. 
When the Nazis crossed the borders of the Soviet Union in 1941, 
the number in the Air Force may have surpassed 500,000 as a 
result of special mobilization measures. Large numbers of per- 
sonnel were essential, since the Reds knew that they had to 
depend on mass employment of air power to compensate for 
qualitative deficiencies. 

The Red Air Force nevertheless found it difficult to obtain 
enough qualified personnel. In 1936, for example, plans were 
made to train 8,000 pilots, including both officers and noncom- 
missioned officers,54 but only 3,500 qualified.® Efforts to increase 
the number and improve the quality of technical personnel 
included the creation of a separate technical service in 1936.59 
Attempts were abandoned that year to recruit armed forces 
personnel from classes supposedly most loyal to the regime." 
When the shortage of personnel was compounded by the loss of 
more than one-half of the ranking officer personnel of the Red Air 
Force during the military purges, Voroshilov sought to make up 
the deficiencies by reducing military-school training. The result- 
ing deterioration of performance standards, however, could not 
be tolerated long. Further efforts to increase the number of 
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trained service personnel included additional reorganizations in 
Air Force training, extension of the term of service of airmen 
from three to four years, as of January, 1941, and improvements 
in the conditions of service. By 1940, there were 7,000 student 
pilots in Air Force schools. 

The stress on paramilitary training helped to expand the ranks 
of the Air Force. By 1940, nearly 100,000 men and women were 
reportedly receiving preliminary flight training in aero clubs and 
schools (a goal of 150,000 had been set by Stalin in 1937).58 
Many trained personnel were also available from the Civil Air 
Fleet, elements of polar aviation, and other secondary air organi- 
zations. 

Many thousands of former servicemen, including some officers 
dismissed in the purges, were brought back into Air Force units 
by 1941 as a result of the extensive active air-reserve program 
begun in the 1930's; in fact, Air Force reservists received more 
refresher technical and flight training than reservists in other 
services. The importance attached to pilot reserves is indicated by 
reports that in 1939 the Soviets intended to have five pilots in the 
reserves for each pilot on active duty.5? 

A variety of incentives was used to make service in the Red 
Air Force more attractive. Pay and allowances were excellent, 
special fringe benefits and deductions made possible an increase 
in purchasing power, and food and shelter were better than in 
the other military services or civilian life. Air Force officers 
enjoyed considerable social position and prestige, they were 
treated with honor and distinction, and their opportunities for 
promotion were incomparable. In 1935, a military career was 
made more appealing by the introduction of personal ranks for 
commanding personnel. Even political personnel were graded in 
a hierarchy of nine ranks. In 1940, general ranks were intro- 
duced," and, by the end of 1940, thirteen Air Force officers had 
reached the rank of lieutenant general? The Communist Party 
had found that in spite of ideological objections overt marks of 
rank improved discipline and morale, even among personnel of 
working-class background. In return for privileges, concessions, 
and opportunities, however, Air Force officers were required to 
dedicate themselves unstintingly to duty. 
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Training 


The measures taken to increase the qualifications and pro- 
ficiency of Air Force personnel were complicated by the loss of 
fliers and technicians during the purges.“ the accompanying 
insecurity and demoralization of the Red Army, and inadequate 
general education among Soviet youth which could not keep 
pace with the higher skills demanded by the technical com- 
plexities of the more modern aircraft. The tactical refinements 
of modern air warfare and foreign progress in air-force develop- 
ment constantly increased the pressure on the Sovict Union to 
overcome its basic weaknesses in training. 

In spite of the combat experience obtaincd through Soviet 
participation in air warfare in Spain, China, at the Manchurian 
border, and in Finland, and the radical corrective measures in 
Air Force training instituted under Timoshenko in 1940, Soviet 
personnel were unable to meet the German invasion effectively. 
Deficiencies existed in night and all-weather flying; in combat 
tactics and formation flying; and in aircraft control, aerial gun- 
nery, and reconnaissance. The greatest achievements were the 
comparatively successful preliminary flight instruction of a large 
number of personnel, the augmentation of the technical forces, 
and the higher education of a good many field commanders who 
proved themselves qualified to fil] leading positions left vacant 
as a result of the purges and combat losses.® Air units had also 
learned to operate with limited support facilities. Except during 
the purges, discipline was generally at a high level, according 
to Red Army standards; and although adherence to basic regu- 
lations could be rigidly enforced only at the expense of tactical 
initiative, the flexibility of the Soviet training system remained 
one of its greatest assets. 

Flight training for many Soviet pilots in the 1930's began in 
the aero clubs of the paramilitary organization Osoaviakhim, 
which considerably increased its aviation activities after 1932. 
They were then assigned to the elementary flying schools of the 
Red Air Force, and subsequently to the fighter, bomber, or other 
specialist schools.°° Afterwards they served in operational units, 
training squadrons, or reserve formations. After his preliminary 
training at an aero club, the commissioned pilot’s military train- 
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ing continued for about two years. Officers obtained from 200 to 
250 hours of flying time before they left the specialist schools.*? 
Noncommissioned officers attended shorter courses and received 
less actual flying practice; prior to 1939, their military schooling 
Jasted only one year. Unit commanders attended special schools 
in tactics and aerial combat, and the more gifted commanders 
and technicians were enrolled at advanced academies and insti- 
tutes where the level of education reached even higher standards 
than during the period of the First Five Year Plan. 

In 1933, Osoaviakhim included about 50 aero clubs and about 
18 flying schools, and two years later the number of aero clubs 
rose to 113. At that time Osoaviakhim was said to have 13,238,000 
members." According to an official Osoaviakhim report of Jan- 
uary, 1937, the society then claimed to comprise 150 aero clubs, 
240 glider stations, 2,000 gliders, and 600 parachute towers.5? 
The increasing emphasis on aero-club training resulted from the 
policy decision to stress part-time flight training for those who, 
because of their regular jobs, had less time available to learn 
to fly. 

It appears that the Red Air Force hoped to turn over the 
preliminary flight training task almost entirely to Osoaviakhim 
but was forced to maintain a large network of its own elementary 
flying schools. In fact, as World War II approached, the Red 
Air Force found it necessary to take over the aero clubs as well 
as civil aviation flying schools in order to economize available 
training resources and to centralize control over preliminary flight 
training.” 

Actual training in the air in the aero club courses, which lasted 
six months to a year, was preceded by theoretical work in aero- 
dynamics and instruction in the basic elements of aircraft con- 
struction, aircraft engine operation, and navigation.*! Practical 
flight training, given first in U-2 biplanes and later in R-5 aircraft, 
enabled students to achieve from thirty to fifty hours of actual 
flying practice. Some students were then instructed in the use 
of more advanced types of aircraft, qualifying later as flight 
instructors. Most of the clubs had at their disposal only from 
five to twenty light aircraft, but each of the larger clubs, which 
numbered as many as 1,000 members—particularly those lo- 
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cated near Moscow and Leningrad—operated twenty or thirty 
bombers.*? 

Glider training came to have an important place in Osoaviak- 
him aviation activities in the 1930's, partly because of the official 
military view that proficiency in gliding was significantly helpful 
in the selection and training of pilot reserves. By the beginning of 
World War II, fifteen of the eighteen world gliding records reg- 
istered with the International Aviation Federation (F.A.I.) had 
been won by Soviet glider pilots.'? Soviet airmen also won 40 
distance, speed, and altitude records for powered aircraft of the 
200 registered with the F.A.I. during the years 1935-39! The 
U.S.S.R. used every opportunity to gain propaganda advantage 
for its air power and to improve individual performance through 
various types of competition. 

Osoaviakhim expanded its technical-training, model-building, 
and parachute-jumping activities during the 1980's. Although 
passive aerial and chemical defense was given greater attention 
by Osoaviakhim, particularly in border areas and major cities, 
the Soviet Union was disinclined to divert scarce productive 
resources to the extensive construction of air-raid shelters. 

Many flying students who graduated from the aero clubs 
entered the Red Air Force and were then assigned to elementary 
flying schools. Osoaviakhim instructors, however, apparently went 
directly to specialist flying schools. Training in the Air Force 
elementary schools usually lasted from twelve to fifteen months,?5 
representing a continuation of aero-club training as well as in- 
struction in military and political subjects, and including from 
fifty to seventy-five additional hours in the flying of light aircraft 
before students were assigned to specialist schools. 

Courses offered at the fighter, navigator-bombardier (Shtur- 
man), bomber, or ground-attack schools which constituted the 
next level of training lasted as long as nine or even twelve 
months, depending on the type of school. Ground-attack pilots, 
who received the shortest training, attended school for only two 
or three months; the longest training was given to navigator- 
bombardiers,** for whom entrance requirements were higher than 
for pilots. Theoretically, Shturman required ten years of formal 
schooling as compared to seven years for pilots, but because of 
the shortage of qualified personnel, the admittance requirements 
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for pilots were reduced to five years. At the bomber schools, 
students received from fifty to seventy-five hours of flight training 
in the air.77 

The number of specialist schools increased considerably during 
the years immediately preceding the German invasion. In 1989, 
there were only thirty schools in all for fighter, bomber, and 
ground-attack training; by 1941, nearly forty fighter schools, 
from ten to fifteen bomber schools, and a lesser number of schools 
for ground-attack pilots were in operation. It is believed that the 
U.S.S.R. had about 150 flying schools of one kind or another when 
Germany invaded the country. Some of these schools were later 
consolidated to form large training organizations, each having a 
student body of several thousand with a maximum of 250 aircraft 
available for their use. 

The principal reorganization of Red Air Force training occurred 
in 1940 when Timoshenko assumed charge of the Defense Com- 
missariat after the war with Finland. By proposing to set up 
reserve regiments which could be employed in time of war, he 
undertook to lengthen the period of precombat training for Red 
Air Force pilots and observers to three years or more, Trainees 
were to serve in these advanced training units up to two years 
before being commissioned. This plan was only partially carried 
out, however, when the Nazi invasion necessitated a return to 
the shortened type of course advocated by Voroshilov in 1988. 
Timoshenko also reorganized the training administration in the 
Air Force and formed aviation-training sections in the headquar- 
ters of the military districts. Twenty special Air Force secondary 
schools were set up to provide pilot and navigator cadets with 
thorough educational preparation for careers in the Red Air 
Force.*? 

Timoshenko also enlarged the facilities for advanced education 
for Red Air Force personnel at the military academies and civil 
institutes, which had increased in number since the mid-1930's. 
In 1935, the Voroshilov Academy had been established to pro- 
vide general-staff and command training at the highest level," 
available also to Red Air Force commanders. Air Force officers 
continued to attend the Frunze Academy, while selected naval 
aviation officers were assigned to the Air Force Department of 
the Voroshilov Naval Academy, in Leningrad. In 1939, a separate 
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Air Force command and navigation academy, fonnerly a faculty 
of the Zhukovski Academy, began educational and training activ- 
ities at Monino, near Moscow, Other Air Force aeronautical 
institutes were organized at Leningrad and later at Riga.*! The 
Leningrad Academy concentrated on the training of aircraft 
designers and engineers, while the air college at Riga specialized 
in maintenance instruction. By 1939, there were also fourteen mili- 
tary colleges and six special military faculties in civil colleges.*? 

More courses were also being offered at the Zhukovski Acad- 
emy. The armament department had been reorganized in 1934 
and the engineering courses had been extended to about five 
years. 

Many of the aeronautical professors and scientists on the fac- 
ulty of the Zhukovski Academy attended postgraduate technical 
courses at foreign polytechnical schools and institutes during the 
1930's. As in past years, they represented the best practical and 
theoretical aeronautic specialists in the U.S.S.R.64 Some also 
served at TsAGI or as members of the Academy of Science, and 
a number of them taught at Moscow University or at aeronautical 
institutes. 

Almost 1,600 students were selected by competitive examina- 
tions each year to attend the Zhukovski Academy, subject to 
Party approval. The state paid their expenses. The graduates of 
the Zhukovski and Leningrad Academies included the leading 
aeronautical designers and experts of the Sovict Union who even- 
tually became responsible for deciding which types of aircraft 
could or should be produced and whether a given prototype 
filled required specifications.*^ 

"Throughout the 1930's and to a greater extent just before the 
German invasion, large-scale military maneuvers involving the 
participation of Air Force formations and some use of air-borne 
troops, long-range bombers, naval aviation, and even elements 
of Osoaviakhim and the Civil Air Fleet, were held yearly in 
different military districts. After 1983, up to 3,000 paratroopers 
participated in these exercises. Aircraft taking part in the Kiev 
maneuvers in 1935 allegedly completed 5,600 hours in the air, and 
over 1,000 aircraft reportedly were employed in the 1936 maneu- 
vers.*? In that year an air-borne force of 3,500 men with all their 
equipment was moved from Moscow to Vladivostok.9 
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Although primary emphasis in operational training was placed 
on the use of aircraft in direct support of the Red Army, some 
maneuvers involved simulated air attacks on major cities.9? The 
tactical employment of the heavy-bomber and air-borne forces 
in most of these exercises was based on Russian military doctrine, 
In any case, limitations of equipment and navigational short- 
comings prevented their use in long-range operations. 

Recurrent fuel and spare-parts shortages undoubtedly re- 
stricted the amount of fying in operational units. There were 
references in the Soviet press to bomber-formation flights at 
25.000 ft. and air firing against sleeve targets above 30,000 ft., 
but these achievements certainly did not represent normal opera- 
tional standards." By 1937, occasional references to difficulties 
in Air Force and air-borne training appeared in the Communist 
press. 

The Russians recognized the performance deficiencies of their 
Air Force and sought help from abroad. When German training 
assistance was withdrawn in the early 1930's, they turned to the 
United States and the other nations of western Europe. They 
sought to gain admittance for Red Air Force fliers and technicians 
in air-force schools and aircraft factories abroad and proposed 
reciprocal exchanges of officers between Soviet and Western air- 
force combat units. Although the Russians also endeavored to 
obtain foreign training manuals and materials on tactics and 
operational techniques, they were probably less successful in 
this respect than in their efforts to acquire Western aviation 
equipment and help in production technology.?! 

The Sovict Union sought to impress the world with the combat 
readiness of its powerful air fleets during the air shows held 
throughout this period. Beginning in 1933, a special celebration 
known as "Air Force Day" was held each summer, highlighted 
by a great air show in Moscow. From 500 to S00 aircraft of 
different types flew over Moscow in spectacular displays during 
different air parades?? The principal air show continued to be 
held in Moscow on May Day, when similar displays were con- 
ducted over other Soviet cities. In 1935, the Soviet press report- 
edly claimed that 3,050 aircraft took part in the May Day cele- 
bration throughout the U.S.S.R.” 

Until about 1986, Western observers were much impressed 
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with the power of the Red Air Force, primarily as a result of 
these air shows, large-scale aerial maneuvers, international rec- 
ords, long-distance flights, guided tours of foreign representa- 
tives, exhibits at aviation fairs held at Paris, Milan, Copenhagen, 
and other cities, and Soviet aviation propaganda through the 
press and radio. The Soviet Union also continued to show its 
aircraft on diplomatic flights to neighboring capitals; in 1934, for 
example, three four-engine bombers flew to Rome and three 
others visited France. 

The effects of the purges, however, and the combat perform- 
ance of the Red Air Force in the Spanish Civil War and the 
Russo-Finnish War, changed the opinions of many leading for- 
eign authorities. As a result, just before and during the first years 
of World War II the West tended to underrate the basic strengths 
of Russian military aviation.?* 

Soviet long-distance flights in the 1980's, continuing the inter- 
national flight program started in the mid-1920's, emphasized more 
than before the development of arctic routes and transpolar flights 
to the United States, with the stated purpose of testing the 
feasibility of civil air operations between the Soviet Union and 
the United States at a time when the Russians were turning more 
and more to this country for aeronautical assistance? Other 
objectives were to further penetrate the Soviet arctic through the 
use of aircraft and to set new international records.?? Through 
these flights the Soviet Union acquired valuable navigational and 
technical information, developed cold-weather flying techniques, 
and probably made Western aircraft manufacturers even more 
interested in the Soviet market. Such experiments in polar avia- 
tion were restricted after 1938, however. Transpolar flights 
declined during the period 1939-41 probably because the advo- 
cates of independent bomber operations, who may have foreseen 
the possibility of launching intercontinental bombing attacks 
against the United States in the event of a future war between 
the two nations, lost influence during the purges. 

Long-distance, closed-circuit flights within the U.S.S.R. were 
first begun in preparation for attempts to fly to the United States 
during later years. In September, 1934, Gromov, Filin, and Spirin 
made a closed-circuit flight of 7,707 miles in 75 hours of flying 
time." In August, 1935, Levanevsky failed in an attempt to fly 
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from Moscow to San Francisco via the North Pole when he was 
forced to turn back over the Barents Sea because of the loss of 
oil after 22 hours and 30 minutes in the air.” In the following 
year Levanevsky and Levchenko flew in the other direction, from 
Los Angeles to Moscow, in easy stages, piloting a United States 
Vultee monoplane;?? and in preparation for another attempt to 
fly directly from Russia to the United States, Chkalov, Baidukov, 
and Beliakov flew an ANT-25 monoplane from Moscow to Udd 
Island, near Nikolaevsk, via the Soviet arctic and Franz Josef 
Land, covering 5,821 miles in somewhat more than 56 hours.” 
In June, 1937, Chkalov, Baidukov, and Beliakov made their 
famous 5,288-mile 63-hour flight in an ANT-25 from Moscow to 
Vancouver, Washington. In the following month Gromov, 
accompanied by Yumashev and Danelin, flew a modi&ed ANT-25 
on a nonstop, record-breaking flight of 6,362 miles, traveling from 
Moscow to San Jacinto, California, in 62 hours and 17 minutes.!?? 
The persevering Levanevsky tried once more to fly from Moscow 
to San Francisco in August, 1937, but his four-engine aircraft 
crashed en route. In April, 1939, Kokkinaki, who had already 
gained recognition for high-altitude load records in multi-engine 
aircraft, flew a two-motor bomber (DB-3) from Moscow to 
Miscou Island, off the coast of New Brunswick, where he crashed 
700 miles short of his destination, New York,!9? after 23 hours and 
36 minutes in the air. Preparations for this flight by Kokkinaki 
included a nonstop, 24-hour flight from Moscow to Spassk, near 
Vladivostok, in June, 1938. Three Soviet women pilots also made 
a nonstop flight from Moscow to the Far East in 1938, spending 
26 hours and 29 minutes aloft. 

In these long-distance flights the Russians employed a number 
of interesting range-extension techniques, including special fuel 
tanks in the wings of the aircraft, and special fuel mixtures and 
carburetor adjustments.!?* Air-to-air refueling methods were not 
then developed for operational use, although the Russians had 
already conducted tests in this field in the early 1930's. 

Work toward the development of an aerial refueling system 
had been started in 1932 under the direction of a designer named 
Zapanovannyy. In May, 1933, an R-5 biplane reportedly refueled 
a TB-1 bomber in the air. The equipment used was rather light, 
weighing not more than 120 kg., and no major changes were 


140 History oF Sover Ain POWER 


required in the construction of an aircraft to use it.! In 1935, 
an R-5 was refueled in the air through a rubber hose from a 
two-seater glider (G-14) towed behind.'^' More practical tests 
with an improved system were carried out in 1986 when TB-3 
four-engine bombers refueled 1-5 and 1-16 fighters and other 
TB-35.9* Further developments of aerial refueling techniques 
probably were halted a few years later when interest waned in 
extending the capabilities of independent bombers. 

Other outstanding flights by Soviet airmen included those 
across the Soviet arctic by Molokov, Galishev, Lyapidevskiy, 
Vodopianov, Lindel, and Machotkin. In 1984, aircraft were suc- 
cessfully used to rescue the crew of the ship “Chelyuskin,” which 
sank from ice pressure in the Choukchi Sea.'°* In May, 1937, four 
four-engine ANT-6 monoplanes airlifted an arctic scientific expe- 
dition under Professor Schmidt to an ice floe near the North 
Pole.’ In April, 1941, two arctic exploraton flights, sponsored 
by the Arctic Institute,"? were made by Cherevichny, in a modi- 
fied TB-5, to two arctic ice-floe stations in support of an expedi- 
tion to the “Pole of Relative Inaccessibility.” 

Air transport and reconnaissance services in the Soviet arctic 
were expanded under the Main Administration of the Northern 
Sea (GUSMP), set up in 1933 to develop the Soviet arctic 
economy. A total of 17,211 hours of flight time was recarded 
over the far northern areas of the Soviet Union in 1937.: The 
total rose in 1938 to 25,712 hours, including 18,100 on regular air 
lines and 1,050 on ice patrol.? Regular arctic air routes extended 
over 12,500 km. in 1938, and special courses in arctic flying were 
established that year. Routes were also extended to the northern 
coast along the major rivers; considerable progress was made in 
preparing the way for a transarctic transport route from Arch- 
angel to Wellen and Anadyr, in northeast Siberia;!!? and the 
construction of networks of polar air bases, repair depots, and 
radio navigational aids began. In spite of these advances, how- 
ever, many operational deficiencies existed in 1937 and few 
planned goals were achieved. 

The growth of arctic aviation was accompanied by a major 
expansion of the internal air services of the Civil Air Fleet and 
the extension of international routes to include Finland, Sweden, 
Iran, Czechoslovakia, the Balkans, and China. The number of 
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airdromes increased considerably and night-landing facilities 
were installed on additional air routes. Soviet air routes in 1940 
reportedly were 138,800 km. in length, flown by aircraft carrying 
858,700 passengers and 59.9 million tons of mail and freight14 

The major deficiencies in the operations of the Civil Air Fleet 
were the lack of modern aircraft, the inadequate terminal facil- 
itics, the shortage of radio aids, and the inefficiency of adminis- 
tration, maintenance, and logistical support. Dirigible operations, 
for civil air transport were not extended beyond the Moscow- 
Sverdlovsk route. The Civil Air Fleet nevertheless made a sig- 
nificant contribution to the Soviet prewar economy and acquired 
trained personnel and transport aircraft (as well as obsolete 
bombers and other types of military aircraft) which were later 
used in support of the combat operations of the Red Army in 
World War If. The primarily military purposes regulating the 
Civil Air Fleet are attested by the fact that in the late 1980's 
both the head of Soviet civil aviation and his deputy were Red 
Air Force commanders. 


Combat Operations 


After 1935, the threatening international situation brought 
about by German, Italian, and Japanese militarism opened up new 
prospects for promoting Communist revolutions and later enabled 
the U.S.S.R. to acquire a Sovietized cordon sanitaire along its 
western borders without precipitating a major war. German inter- 
ference in the Spanish Civil War and Japanese aggression in 
China provided both a justification and a pretext for Soviet 
intervention in those countries. By 1985, the Russians no longer 
expected that defeatism and revolution would follow in Germany 
after Hitler's rise to power and therefore relied more on popular 
fronts, treaties with the West, and membership in the League of 
Nations. But the popular-front coalitions resulted in defeats for 
international Communism mainly because of the weaknesses in 
French and British political resistance to German, Italian, and 
Japanese aggression; the duplicity of Communist Party tactics; 
and the purges in the U.S.S.R.35 The Russians therefore turned 
to unilateral action and agreements with Germany and Japan. 
By early 1989, Soviet leaders were convinced that collective 
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security with the West was ineffective and sought to acquire 
buffer territory in the area from Finland to the Black Sea. 

During the Spanish Civil War (1936-38) the Soviet Union 
provided most of the air power available to the Loyalists, and, 
as Germany and Italy did for their air forces in assisting Franco, 
exploited the opportunity as a proving ground for the Red Air 
Force.!9 The Japanese invasion of China in 1937 furnished a 
similar opportunity, and once more the Sovict Union sought to 
subvert the course of revolution in China. The military purges 
in 1987 and 1988 restricted the scope of Soviet involvement in 
both areas, however. Border incidents between the Soviet Union 
and Japan led to several major but localized conflicts in the 
late 1930's in which the Red Air Force was victorious, but it 
was not until the signing of the Russo-Japanese “reinsurance,” 
or neutrality, pact in April, 1941, that the U.S.S.R. was practically 
relieved from the pressure of facing a two-front war. 

In Europe, the Soviet Union's aggressive campaign resumed 
when Poland was partitioned with Germany in September, 1939, 
following the Nazi attack. The German-Soviet Pact of the pre- 
vious month had considerably increased Soviet freedom of 
action." The Red Air Force supported the Red Army in seizing 
territory weakly guarded by demoralized Polish forces. Then 
came the acquisition by ultimatum of military and air bases in the 
Baltic states in September and October, 1939,"? a prelude to the 
Soviet invasion of Finland in November, which led to the expul- 
sion of the U.S.S.R. from the League of Nations. 

In the costly war with Finland that ended in March, 1940, the 
Red Air Force played a major role. Its inadequate performance, 
especially during the first phase of the campaign, led to many 
of the changes which increased Soviet preparedness to oppose 
Germany during World War II. After the fall of France in June, 
1940, had exposed the Soviet western flank to the possible re-em- 
ployment of German forces in that direction, the U.S.S.R. annexed 
Latvia, Lithuania, and Estonia, and forced Romania to cede 
Bessarabia and northern Bukhovina. The occupation of the 
Romanian provinces was supported by units of the Red Air Force. 
In these moves the Soviet Union once more obtained territory 
extending beyond even its 1914 boundaries and was thus able to 
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deploy many air units further afield when the Nazi attack came 
in 194]. 


The Spanish Civil War 


When the Spanish Civil War erupted in 1936, Soviet military 
aid to the Loyalists arrived too late and was too inadequate to be 
effective. After mid-1937, the Soviet Union was less interested in 
overcoming the forces of Franco and his German and Italian 
supporters than in prolonging the war as long as it served Soviet 
interest." Soviet leaders concentrated mainly on strengthening 
the cause of Communism and obtaining combat experience, test- 
ing military equipment and techniques, and gaining time to make 
additional military and political preparations at home and abroad. 
The Soviet Union hoped to postpone a major war, particularly 
during the 1936/37 purges. 

Soviet assistance in aviation to the Loyalist cause was secre- 
tive? consisting primarily of over 1,000 combat aircraft ( accom- 
panied by engines, spare parts, accessories, and maintenance and 
support equipment),’*! aircraft assembly facilities, and antiair- 
craft guns and searchlights. Pilots and technicians, and military 
and political advisers, were also sent to Spain; and Spanish avia- 
tors and technicians were trained both in Spain and the U.S.S.R. 
It should be noted, however, that most Spanish pilots had gone 
over to Franco's side when the war broke out.!*? 

Soviet personnel in the Red Air Force fighter and bomber 
squadrons sent to Spain were rotated for training or political 
purposes. During the training period, which usually lasted six 
months, Soviet officers and men were paid unusually high salaries 
as an added inducement. Some of the most promising of Red 
Air Force officers seem to have been among those sent there to 
obtain combat experience, many of whom included senior officers 
and even a future commander-in-chief, Yakov Smushkevich,!** 
who is believed to have commanded Soviet air elements in Spain 
during the first year of combat participation. 

Units of the Red Air Force actually fought in Spain quite 
independently of Spanish control. In fact, the Loyalist Air Force 
was more under Soviet than Loyalist Government command. Red 
air units often disregarded commonly prearranged campaign 
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plans and operated as they saw fit.'^* Loyalist officials frequently 
did not even know the strength, disposition, and facilities used 
by their Red Air Force allies. Red aircraft and supplies remained 
in Soviet or Spanish Communist hands, while political commissars 
in Loyalist Air Force units were under Spanish Communist Party 
control. The leading Russian military advisers were even able to 
influence general-staff war plans. The high esteem in which the 
Soviet air officers were held by much of the populace undoubtedly 
enhanced their position. 

Additional Soviet influence in the Loyalist Ministry of National 
Defense was insured through the Undersecretary for Air, a Com- 
munist himself. A Minister of National Defense later in the war 
is believed to have been in the service of the Spanish Commu- 
nist Party. The Communists, however, never succeeded in gaining 
full control over the central government. 

Red aircraft and personnel were provided to the Loyalists only 
slowly and irregularly. The first large shipments of SB light 
bombers, I-15 and later 1-16 fighters,'™ and R-5 and R-6 bombers 
and attack planes arrived in October and November, 1936, when 
the International Brigades organized by the Comintern went into 
action on the Madrid Front and were thus enabled to save the 
city from Franco and his Nazi and Fascist allies. More than 150 
additional aircraft arrived during the first four months of 1937.!?6 
By April, 1937, Soviet aircraft constituted more than ninety per 
cent of the Loyalist Air Force. There was even a Soviet naval 
air base near Cartagena.!" This aid insured aerial superiority 
to the Loyalists until the spring of 1937, for the Soviets had 
provided the best aircraft types available to the Red Air Force at 
that time. Before then the Loyalist Air Force had been equipped 
mostly with old French aircraft.!?? During the spring and summer 
of 1937, however, the Germans furnished their Condor Legion 
in Spain with the new Me-109 fighters, He-111 and Do-17 
bombers, and later the Ju-87 and Hs-193 dive bombers with 
which the Luftwaffe was just beginning to be re-equipped!?— 
aircraft that proved to be superior to any Soviet models." As a 
result, Franco's forces won aerial supremacy after mid-1937. 

As the Russians gradually realized that the war was lost they 
began to reduce their commitments, although some additional 
aircraft arrived from the U.S.S.R. late that year, or early in 
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1938,?! in violation of international agreements restricting such 
aid—the nonintervention control scheme of April, 1987—and de- 
spite the difficulties experienced in transshipping aircraft through 
France and by sea. Many of the newer planes probably were 
assigned to a few remaining Red Air Force units responsible for 
testing aircraft in combat operations. At that time the Loyalists 
also were receiving Soviet fighters and bombers from assembly 
facilities in Spain but not in sufficient numbers to match the 
seven-hundred-odd aircraft available to Franco toward the end 
of the war.?? By August, 1938, the Loyalist Air Force was out- 
numbered two to one.!?! Losses were relatively heavy: over one- 
fourth of the Soviet aircraft first sent to Spain had been lost by 
mid-1937. Yet the Russians did not completely withdraw from the 
civil war until almost the last days. 

The nature and magnitude of Soviet air operations in Spain 
can be gauged by examining some of the principal aerial cam- 
paigns conducted by Loyalist aircraft. Air power was used 
primarily as an army auxiliary during the Spanish Civil War." 

In the famous Guadalajara operation in March, 1937, which 
emerged as probably the greatest Soviet victory of the war, 115 
Red aircraft successfully attacked Italian columns moving along 
a road. The attacks were made primarily by R-5's, I-15's, and 
I-16's at very low altitudes, for the Reds used all types of aircraft 
in ground-support operations, and also occasionally for recon- 
naissance, despite the unpromising terrain and limitations of 
equipment. Up to 125 Loyalist aircraft were employed in the 
Brihuega and Jarama campaigns. During the summer of 1937 at 
Brihuega, seventy-three Soviet aircraft were kept in the air at 
one time.!30 

The Loyalist capital city, Madrid (the government was later 
moved to Valencia), which remained under siege for twenty- 
nine months, was bombed thirty times in fifty-two days during the 
last two months of 1936. Nationalist attacks usually involved from 
twenty to twenty-five bombers with fighter escort, and sometimes 
as many as eighty or ninety aircraft participated. The Loyalists 
used pursuit aircraft as well as artillery against these attacks, and 
by January, 1987, at least four squadrons of Soviet planes figured 
in the city’s defense. In July, 1937, the Loyalist Air Force flew 
up to 800 sorties in one day on the Madrid Front. 
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The military results of the bombing attacks by both sides were 
ineffective except in a few cases, such as the attacks delivered by 
the Loyalists against Alcazar and by the Nationalists against the 
port areas of Barcelona and Valencia. In their bombing opera- 
tions the Reds even used SB's in strikes against ships. They 
crippled the German cruiser "Deutschland" and sank Franco's 
battle ship “Espafia.”!"8 A typical Sovict bombing mission against 
tactical targets involved from seven to thirty bombers, usually 
with fighter escort. During the Saragossa campaign of mid- 
1937, over 150 Loyalist aircraft were engaged. Aerial battles in 
mid-1937 involved up to ninety aircraft. On one day, October 
12, 1937, the Loyalist Air Force made about 400 sorties. 

Above all else the war demonstrated to both Sovict and Ger- 
man military leaders the need to develop special aircraft for use 
in direct and immediate support of ground operations. The Rus- 
sians realized the paramount importance of developing a fighter 
with speed and altitude performance to match or excel the 
Me-109. For this and other purposes, more powerful aircraft 
engines were needed. The importance of fighter aircraft for air 
defense of critical targets was made clear to the Russians perhaps 
even more than it was to the Germans, who greatly trusted their 
own antiaircraft artillery.!*? Soviet experience in organizing the 
air-warning and air-defense systems for Madrid and other Span- 
ish cities was to influence the future development of Soviet anti- 
aircraft defenses. Also indicated were the tactical value of night 
fighters, the need for faster light bombers with better armament; 
and, in general, for all military aircraft, such characteristics as 
simplicity of design, ease of field maintenance, sturdiness, service- 
ability, and reliability. 

During the Spanish Civil War, the Russians, however, never 
applied or even developed a doctrine of strategic air warfare. 
Both the Russians and the Germans failed to exploit the poten- 
tialities of independent bombing operations on land and sea. 
The Russian failure was evident even before the purges removed 
from the Red Air Force many advocates of long-range bomber 
aviation. Their high-altitude bombing had been quite inaccurate 
against all types of targets.!*! The TB-series heavy bombers never 
were sent to Spain. The Russians also failed to appreciate the 
relative importance of bombing enemy lines of supply and cam- 
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munications behind the front; frontal forces in battle position 
seemed to them to provide more lucrative targets. Furthermore, 
they did not accept the conclusion that maximum tactical intel- 
ligence could best be obtained only through the use of specially 
trained flight crews. 

The different types of foreign aircraft acquired by the Russians 
in Spain provided considerable technica] information to Soviet 
designers. It appears that whenever an aircraft of either bel- 
ligerent was shot down, the other side immediately went over the 
wreckage with calipers and magnifying glass.4? The Loyalist 
Government scems to have given the Russians full control over 
downed aircraft for these scavenger operations. 

In general air doctrine Soviet planners learned to emphasize 
surprise, mobility of forces, flexibility, mass employment of forces, 
and deception. The use near the front of a wide network of 
airfields with limited facilities had proven most advantageous. 
In addition, more attention had also to be given to aircraft co-or- 
dination and control in tactical support of ground forces. 


Operations Against the Japanese 


In 1937, the Soviet Union concluded a nonaggression pact with 
China and sent to that country military aircraft and aviation 
equipment, and pilots and technicians, and sought to have its 
military advisers attached to the Chinese General Staff and to 
field headquarters. The Soviets, in fact, prior to 1941, gave more 
direct aid to China in her war against Japan than was given by 
any other power." Limited flight training was also provided to 
the Chinese Communists in northwest China after the "long 
march" from Kiangsi province. Military aid to the Chinese Com- 
munists continued uninterruptedly except for the short period 
that followed Chiang Kai-sheks agreement with the Chinese 
Communist leaders in 1987 to end the civil war in view of the 
increasing Japanese threat. 

Red Air Force personnel began arriving in China in September, 
1937,4 and by 1938 between 200 and 500 airmen were stationed 
there, most of them pilots serving a tour of duty of from three 
to six months in Red Air Force combat units. Some were sent to 
aviation bases at Langchow, Nanchang, Hami, and other cities, 
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where their assignment was to train Chinese Government pilots 
in flying Soviet aircraft. Many of the Russian technicians were 
responsible for setting up aircraft assembly and repair plants. 

In late 1937 and early 1938, over 300 Soviet aircraft arrived 
in China, mostly 1-15 and I-16 fighters and SB light bombers,’* 
and a smaller number of DI fighters, naval aircraft, and TB heavy 
bombers to be used primarily for transport work. 

In 1989 and 1940, the Soviets sent to China at least 150 
additional aircraft of the same basic types, some of which were 
very likely used by the Chinese Reds, since by 1940 the Sino- 
Japanese War was being transformed, partially by the Soviet 
Union and Japan, into a civil war between the Nationalists and 
Communists.? Border tension between the Russians and the 
Japanese had subsided by that time. 

The United States, Great Britain, and France also exported 
some of their aircraft to China but they did not send any air- 
force units. Only a small number of Western volunteer pilots 
fought with the Chinese. Undoubtedly the Russians carefully 
compared their own planes with the British Gloster Gladiators, 
American Curtiss Hawk 75's, and other Western types found in 
Chinese air units." The I-15's and I-16's on the whole proved to 
be faster and more maneuverable than the American planes sent 
to China and measured up well against Japanese types. 

By 1938, the Russians were conducting a great part of the 
Chinese air operations against the Japanese, in which they con- 
firmed the combat experience of the Spanish Civil War concern- 
ing the primary need for aircraft to support ground forces. The 
Soviet air units kept to themselves and, as in Spain, normally 
carried out combat missions according to their own tactical plans 
and political interests, although on occasion they engaged in joint 
operations with the Chinese.!*? Not even high Chinese Govern- 
ment officials could intervene in Soviet air activities. The Russians 
kept trying to obtain more authority over the Chinese Air Force 
but were rebuffed by the Chinese Government, which preferred 
to regard Soviet airmen only as volunteers. 

As in Spain, the U.S.S.R. supplied China only with enough air 
power to further its own interests and never enough to defeat 
the enemy. According to General Chiang Kai-shek, Soviet arms 
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sent to China were neither accompanied by an adequate supply 
of spare parts nor available when needed most.!*® 

The largest air battles fought between the Soviet and the Jap- 
anese forces occurred in 1938 and 1939, but these were along the 
Soviet border. 

During the Chang-ku-feng Incident, near Possiet Bay, which 
lasted from July 29 to August 11, 1938, the Soviets employed large 
numbers of bombers and fighters against several divisions of 
Japanese troops in the Lake Khasan area.!?? Japanese troops had 
occupicd a hill of indeterminate ownership to test Red Army 
strength at a time when the Japanese invasion of China had 
bogged down. According to Soviet sources, hundreds of Soviet 
aircraft flying in consecutive echelons kept up the air assault of 
enemy positions in support of a Red Army rifle corps. Heavy as 
well as light bombers (with fighter escort) and assault planes 
attacked frontal defensive lines and enemy reserves. Air opera- 
tions were especially effective during preparations for the decisive 
storming of fortified Japanese positions. 

A military campaign of even greater magnitude, usually re- 
ferred to as the “Battle of Nomonhan” or “Khalkhin-Gol,” took 
place between May 11 and September 15, 1939, in the region of 
the Khalkhin-Gol River, near Lake Bui Nor, in Mongolia.!5* 
Soviet troops were still stationed in Outer Mongolia at that time, 
and a Soviet officer was in command of all military forces there. 
Additional forces were brought in under the mutual assistance 
protocol of 1936, one of the many legalistic devices the Soviet 
Union used to conceal its occupation and political dominance 
of this barren buffer state. During the operation, the Japanese 
reportedly lost over 600 aircraft, as compared to 143 lost by the 
Soviets.5? One source reports that the Russians destroyed 204 
Japanese planes during the last ten days of August, 1939.'5* 
According to a Soviet source, air fights occurred involving the 
participation of from 200 to 250 aircraftJ55 Soviet bombers and 
ground-attack planes attacked the enemy in groups of from 100 
to 150. 

Here the Russians applied a number of tactical lessons from 
earlier combat experience, including the direction of group- 
combat actions from a ground command post and the gradual 
increasing of effective air strength in an engagement by employ- 
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ing fresh squadrons of fighters. Bombing raids were carried out 
at night as well as during the daytime. During this operation the 
Russians also gained useful experience in transporting cargo and 
troops by air. TB-3's on at least one occasion dropped supplies 
and personnel to relieve ground-force elements temporarily cut 
off by the Japanese. 

Although the Russians were victorious in both of these border 
campaigns, many deficiencies were revealed in leadership, train- 
ing, armament, and discipline? But a major strategic objective 
was accomplished by impressing Japan with the Soviet intention 
not to yield territory or vital interests without a determined 
struggle. 


Division of Poland 


When Germany provoked World War II by attacking Poland 
in September, 1939, the U.S.S.R. saw its opportunity to recover 
lost territory and expand its western buffer zone. On September 
17, 1939, Soviet troops, supported by the Red Air Force, crossed 
the Polish frontier and advanced toward the Narev-Vistula-San 
dividing line, which had been decided upon by a secret protocol 
to the Treaty of Nonaggression of August, 1939, as the demarca- 
tion between German and Soviet spheres of influence in Poland. 

The Soviet move was well timed. The Red Army invaded 
Poland only after most of the Polish forces had been effectively 
neutralized or destroyed by the Nazis.!5" The devastating German 
attacks on Polish airfields during the first days of the invasion 
had inflicted grievous losses on the Polish Air Force, which had 
about 1,200 aircraft when the war began.!'? Of this number only 
a small percentage were composed of first-line planes. 

The Soviet advance, however, was not unopposed. À number 
of Polish centers of resistance held out for several days and were 
overcome only after comparatively strenuous assaults by Red 
ground and air units.'? Small engagements even occurred with 
the Germans, though Soviet forces were under orders to avoid 
combat with their newly recognized allies. There were instances 
in which Soviet fighters fired on Nazi aircraft.1° But agreement 
was soon reached between the Reds and the Germans on areas of 
control involving minor shifts in territory. 
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As in other combat areas, the Soviet Union applied an active 
program for the recovery of foreign aircraft for technical ex- 
ploitation.!e! 


The War with Finland 


The Soviet invasion of Finland on November 30, 1939, resulted 
in a major effort by the Red Air Force both in direct support 
of Red armies, particularly on the Karelian Isthmus and against 
rear targets. Soviet forces found enemy opposition much more 
difficult to overcome than they had expected, primarily because 
of the resolute defensive stand of the Finns, the weakness of 
Communist tendencies in Finland, and the operational inade- 
quacies of their own attacking troops. In the course of the war, 
the Russians committed almost one-third of their total aircraft 
strength.!** Since Russian bombing operations played a great part 
in the air campaign, the percentage of Soviet bomber strength 
engaged over Finland may have amounted to fifty per cent of 
available units. Included were many four-engine TB-3's and SB 
light bombers; a small number of new DB-8 two-engine bombers; 
1-15, 1-16, and 1-17 fighters; R-5’s; and MBR-25. Each Red army 
was supported by one or two air brigades.!9? 

Comparatively little air opposition was encountered, for the 
Finnish Air Force at the beginning of the war consisted only of 
12 squadrons comprising 150 planes in all,1% later supplemented 
by several hundred aircraft imported from Great Britain, the 
United States, France, Italy, and Sweden. But the direct military 
assistance tendered by the Western powers in early 1940 was so 
complicated by logistical and political difficulties that the tenta- 
tive Finnish request, at the beginning of March, 1940, for at least 
one hundred bombers with crews—and possibly other aircraft— 
was never met.!95 As a result, the Russian maintained air supre- 
macy throughout the war and were relatively free from air attack 
in their vulnerable rear areas.199 

The tempo and scope of air operations increased markedly 
during the early weeks of 1940 in support of the Soviet offensive 
of February 11 on the Summa Front, for which the Red Army 
had marshalled sufficient strength to wage war in earnest.!** The 
Seventh and Thirteenth Red Armies on the Karelian Isthmus 
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bore the brunt of the drive. The Finnish positions were subjected 
during January and early February to a preparatory bombard- 
ment. When the ground-force attack began, tactical air support 
was combined with reconnaissance thrusts and numerous air raids 
against fortifications, seaports, communications, and populated 
areas. On some days between 200 and 400 Soviet aircraft went 
into action. However, air operations against northern Finland, 
from Murmansk to Ukhta continued to be on a very limited scale. 
As a result of this major offensive, the Finns were forced to accept 
peace terms at Moscow on March 12, 1940, by which time the 
U.S.S.R. was gratified to see the war concluded so that its forces 
might be free to operate in case of hostilities expected from other 
quarters. 

During the early months of 1940 definite improvements had 
occurred in Red Air Force strategy and tactics, which had been 
deficient in many respects.’ But the success of military opera- 
tions in February and March, 1940, against the much smaller 
Finnish forces could not completely recover for the U.S.S.R. the 
military prestige it had lost during its earlier failure to overwhelm 
enemy defenses. 

One reason for the prolongation of the Russo-Finnish war was 
the poor performance of the Red bomber force against rear-area 
objectives. Red bombers made frequent attacks against more than 
160 Finnish localities, as well as some naval targets, from newly 
acquired bases in Estonia, some sorties including from twenty- 
seven to forty-three bombers,!*° and possibly as many as seventy. 
Most of the attacks occurred during daylight hours in clear 
weather, but navigation, formation flying, engine maintenance 
and, above all, bombing accuracy were so deficient that they 
failed to neutralize the enemy war effort or to disorganize eco- 
nomic life or undermine morale. It is understandable that for 
these reasons the concept of strategic bombing won few advocates 
in the Soviet military councils of that period. 

During the last months of warfare, however, certain improve- 
ments were noted in bombing operations. The Reds had retained 
their considerable ability to learn from experience and to effect 
radical changes when required, so that aver five per cent of the 
bomber attacks in early 1940 were conducted at night or during 
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bad weather, and during the closing months of air operations 
fighter escort was increased. 

Soviet bombers also were used to carry air-borne troops, trans- 
port cargo, and drop propaganda leaflets in workers’ quarters.!'! 
On many occasions Red aircraft brought supplies to isolated 
forces in Finland. Bombers also carried paratroopers on a few 
major assaults, as for example in late 1989, when Soviet air- 
borne troops were dropped in the Petsamo district.7? Three air- 
borne brigades probably took part in attacks on the Mannerheim 
Lines. These operations were poorly executed, however; most 
Soviet air-borne activities in the war involved the dropping of 
agents, small patrols, or saboteur detachments.” 

The failure of the bombing campaign against Finland is 
attested by the high losses suffered. During bombing attacks 
several hundred aircraft were forced to land in the Baltic states, 
over sixty of them on the ice of the Gulf of Finland. Even more 
were shot down. It is estimated that the Finnish antiaircraft 
gunners accounted for 275 to 314 Soviet aircraft during the 
war.!** Total Soviet losses amounted to about 900 planes, more 
than half of them bombers. 

The poor performance of the Red Air Force against the Finns 
can be explained partly by the fact that most of the Soviet air 
strength was being held in reserve in case of German attack. The 
Russians employed mostly obsolete planes and their bomber units 
were probably the most expendable component of their air arm 
at that time. Meanwhile Soviet design bureaus and experimental 
plants were busily developing new types of aircraft. Among the 
other reasons for the ineffectiveness of Soviet air operations, the 
most important were the lack of preparation and conditioning for 
positional winter warfare in such difficult terrain and lowered 
military morale as a result of the purges. 


The Soviet Aviation Industry 


Although the growth of the Soviet aircraft industry during the 
years 1983-36 seemed relatively even, organization, technical 
standards and processes, and available production facilities were 
in need of radical change by the end of that period in order to 
keep Soviet air power from falling behind in the technological 
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race with Germany and the other Western nations. During the 
next few years the disruption and insecurity that followed the 
removal of trained personnel during the purges intensified tem- 
porarily the effects of chronic industrial shortcomings. 

The rate of progress of the aircraft industry quickened con- 
siderably after a major reorganization in 1939 when the People’s 
Commissariat of Defense Industry, set up in 1936 with the air- 
craft industry as a major subdivision, was broken up and the 
Peoples Commissariat of Aviation Industry was separately 
formed.!* A number of heads of directorates, aircraft factories, 
and research institutes were replaced, including the head of 
TsAGI. From then on the Russians more realistically attacked 
many of their administrative and technical problems, from pre- 
liminary aircraft design to final assembly. Co-ordination with 
other defense industries was improved by the formation of the 
Council of Defense Industry in 1940 under the Council of the 
Peoples Commissars of the U.S.S.R. As a result, aircraft with 
better performance characteristics began to roll off the assembly 
lines, and the industry as a whole was more prepared for the 
rapid expansion and large-scale production required during 
World War II. 

At the time of the Nazi invasion, however, inadequacies still 
remained, particularly in the development of native-designed 
long-range bombers, reconnaissance planes, transports, and naval 
aircraft. The aircraft-engine industry, especially, had failed to free 
itself from the imitation of basic Western types, and difficulties 
were experienced in developing sufficiently powerful engines. 
The design and production successes of the late 1930's in fighters, 
ground-attack aircraft, and light and medium bombers did not 
come soon enough to provide sufficient strength in new aircraft 
models to meet successfully the initial Nazi onslaughts. 

The building of new aircraft and engine factories, and new 
shops in old plants, was accelerated in 1937 and even further 
in 1939. Some of the newer plants, set up according to more 
uniform standards under the guidance of a central office in 
Moscow, were smaller and more manageable. The earlier trend 
toward establishing more plants within the aviation industry for 
the manufacture of aircraft components continued, and more 
forgings, castings, machine tools, equipment, etc., were provided 
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also by other industries. These various processing operations, 
however, were still not satisfactorily integrated within the pro- 
duction cycle of the aviation industry, and plant autonomy gen- 
erally persisted.17 

By the end of 1933, the industry probably included about 
fifty-four factories and repair plants." One source reports the 
existence of twenty major airframe plants and ten aircraft-engine 
plants at the end of the Second Five Year Plan.''5 Within three 
years there were twenty-eight aircraft and fourteen engine plants, 
and thirty-two plants producing aircraft components (including 
four propeller factories),17 some of which were engaged in 
experimental] production. 

Much of this expansion occurred in the less vulnerable areas 
east of the Urals. In anticipation of hostilities from the east as 
well as the west, the Soviet Union had resumed its earlier efforts 
to create a relatively independent, more secure aviation base in 
eastern Siberia, and by increasing military production in areas 
far removed from the reach of a possible German offensive had 
sought to limit the demands required of its inadequate transpor- 
tation system. By mid-1941, there were aircraft plants at Tash- 
kent, in Turkestan; at Irkutsk, Omsk, and Semenovka; and at 
Novosibirsk and Komsomolsk in the Far East. The aircraft pro- 
duction capacity of the eastern group of factories by that year 
was more than half that of the factories in the west,!® although 
the most productive aircraft-engine plants were still located in 
the latter area.18 

By 1941, most aircraft plants (other than experimental plants) 
were working on the flow system of production, which elimi- 
nated much of the discontinuity in processing that had been 
characteristic of the shop and group forms of production used 
in the late 1920's and early 1930's.!5? There was increasing evi- 
dence of interchangeability and aggregation of airframe and 
engine components, with greater stress on normalization and stand- 
ardization by 1939.183 More mechanization of hand labor resulted 
from the introduction of conveyers, parts stamping, and improved 
machine tools, so that production costs gradually became reduced. 

In 1939, a vigorous campaign had been instituted to modernize 
the technology of the industry with greater stress on competition. 
This campaign considerably expanded the activities of special 
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organizations set up earlier to further this objective. In the mid- 
1930's, an organization called Orgoboronprom was formed to 
provide technical assistance to plants.*§ In 1937, propaganda 
Societies were created to oversee workers and to encourage 
specialization.!® These societies stimulated the Stakhanovite 
movement in the aviation industry and supported trade union 
and Party campaigns for higher productivity. In 1938, an organi- 
zation called the “Aviation Institute for Raising the Skill of the 
Technico-engineering Personnel" had been attached to the Com- 
missariat of Defense.1** 

The availability and quality of aircraft materials were also 
improved through increased domestic production of basic raw 
materials; expanding processing facilities; and the development 
of better nonferrous metals, alloys, steel, wood, and substitute 
materials for aircraft uses, so that dependence on imports was 
markedly reduced. 

In the late 1930's, aircraft design and development were fur- 
ther decentralized. Possibly the reorganization of the teaching 
profession in 1936 had improved the quality of available engi- 
neers.5' In any case, design competition increased and the 
monopoly of TsAGI was consequently reduced. By the end of the 
Second Five Year Plan, design bureaus were located in at least 
seven aircraft factories devoted largely to the development of 
experimental types. 55 The greater competition which ensued 
helped remove an important defect in the Soviet aircraft indus- 
try. But competition was not carried to such extremes that exces- 
sive delays and inadequate utilization of production facilities 
followed, as occurred in the United States aircraft industry in the 
1930's.1*? Soviet aircraft research and development remained sep- 
arate from production, but over-all direction and control con- 
tinued to be centralized. Although TsAGI (and probably 
TsIAM) had to reassign many of its engineers and technicians 
to various experimental plants, it retained its supervisory role in 
aircraft development. This qualified decentralization brought 
fresh ideas to notice, facilitated the integration of foreign aero- 
nautical accomplishments into Soviet practices, shortened the 
time required to produce new aircraft types in quantity after 
their designs had been accepted and the prototypes made, and 
encouraged more originality in design after 1937. 
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The expansion of production and experimental facilities was 
made possible by the increase in the labor force and in the 
number of scicntists, engineers, and technicians available. By 
1936, from 200,000 to 250,000 workers were employed in the 
Soviet aircraft industry,?? and, by 1939, the labor force had risen 
to between 320,000 and 350,000.!?! At the time of the German 
invasion, this force probably numbered 500,000—thirty to forty 
per cent of which were women—!*? comparatively few of them 
foreign workers. 

The number of workers in each factory varied from 2,000 to 
15,000 in 1938.'?? Each of the larger engine factories comprised 
over 5,000 employees by 1933. In 1941, over 20,000 workers, 
employed in three eight-hour shifts, probably constituted the 
labor force of some of the larger aircraft plants. Soviet aircraft 
factories, however, still relied upon considerable hand labor. At 
that time the productivity of industrial labor in the U.S.S.R. was 
at most only one-third that of the United States.!?* 

The number of skilled workers and engineers was being raised 
not only through the expanded programs of technical education 
carried out by the Commissariat of Education and the Defense 
Ministry but also through the increase in institutes and training 
courses set up within the aircraft industry and in research facili- 
ties and equipment. 

Except in late 1937 and 1938, the number of aircraft and 
engines produced rose each year throughout the period. Esti- 
mated total aircraft production was about 2,800 in 1933.1? An 
improvement of seventy-two per cent allegedly occurred between 
1935 and 1936.98 At the end of the Second Five Year Plan, almost 
7,500 aircraft were being turned out annually—about five times 
the rate of production at the end of the First Five Year Plan. 
As a result of the purges and the necessity for some retooling in 
preparation for producing new types,!*? the rate declined in 1938 
but the next year rose to 9,000, about 4,500 of which were fighter 
aircraft. The reorganization of the industry in that year was 
already having favorable effects on productivity. When the 
Germans invaded in 1941, from 12,000 to 15,000 planes were 
reportedly being constructed each year.*° These figures would 
indicate an amount somewhat higher than German aircraft pro- 
duction at the time, but official Western estimates of the period 
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reduce them by half. The original goal of the Third Five Year 
Plan, which had called for the production of 15,000 planes yearly, 
once seemed beyond the capabilities of the industry, yet it was 
raised again in 1939 as a further stimulus to production." 

The number of aircraft engines produced also increased con- 
siderably from 1933 to 1941. In 1935, 10,000 engines are estimated 
to have been built. According to the Soviet general Kripin, a 
leading advocate of long-range air power, engine production 
during the first ten months of 1986 increased 146 per cent over 
the same period in 1935.*" Another source reports that engine 
output increased 5.5 times during the Second Five Year Plan.?"* 
During the years 1935-39. according to a Soviet source, the 
total power of aviation motors increased 213 per cent." By the 
spring of 1941, it is estimated that over 20,000 aircraft engines 
were being turned out annually. 

The comparative strengths and weaknesses of the Soviet air- 
craft industry may be estimated by examining, in conjunction 
with improvements in their characteristics of performance, the 
different Soviet aircraft identified during 1983-41. During 1933- 
88, the Soviets tumed out at least ninety-four different aircraft, 
many of which never passed beyond prototype stages, whereas 
for the years 1939-41 only twenty-four types have been identi- 
fied. It appears that after 1938 the more exacting aircraft require- 
ments established by the military services, working together with 
government, Party, and industry representatives, regulated the 
course of competitive aircraft design, development, and produc- 
tion with greater economy of men and materials. As a result, 
fewer disparate types with similar performance or inadequate 
service specifications were designed and produced. An opposite 
trend was evident in the German aircraft industry by 1941. It 
was only after 1938 that the Russians applied the often criticized 
practice of “storming,” or speeding up production to meet dead- 

lines, to the process of designing aircraft or solving basic research 
problems. 

About twenty new fighter types of the period 1933-38 have 
been identified, most of which were single-engine biplanes de- 
signed by Polikarpov. Yet the best operational fighter in this 
group, the I-16C monoplane,” designed in 1937 or 1938, was 
only about 100 miles per hour faster than the 1-6, the last fighter 
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to be designed during the First Five Year Plan. The new genera- 
tion of Yak, LAGG, and MIG fighters that appeared after 1938 
was much superior. They reached a speed of 400 miles per hour, 
had a service ceiling between 31,000 and 33,000 feet and a range 
between 620 and 700 miles, and were quite maneuverable. The 
Russians turned out only about seven different new fighter types 
from 1989 to 1941. 

In the field of light and medium bombers, Petlyakov's PE-2 
and Ilyushin's longer range DB-3, were the sole aircraft produced 
in quantity—among a total of only about four types—just before 
the Nazi attack. No new heavy bomber was designed to take the 
place of the four-engine TB-7, which appeared in 1986 as a suc- 
cessor to the TB-3. In fact, production of four-engine bombers 
was almost halted in 1938, although a number of different engines 
were installed on the TB-7 to increase its performance.” Ap- 
parently the Russians hoped to equip their bomber force with 
the United States B-17 and had no dependable long-range 
bomber available after their procurement attempts failed. The 
PE-2, which was built in 1940, became one of the most versatile 
aircraft used in World War II. The DB-3F, and the IL-4 which 
was developed from it, played an important role as a bomber 
and torpedo plane during that war.?" Both compared favorably 
with most of their Western counterparts. Over twenty different 
types of bomber dating from the period of the Second Five Year 
Plan have been identified, many of them in use primarily as 
transports. About seven of them (including a large seaplane) 
were slow aerial monstrosities equipped with five or more under- 
powered engines. 

In ground-attack aircraft the Russians showed outstanding 
progress after 1938 by producing Ilyushin's IL-2, a low-level 
attack plane. This low-wing cantilever monoplane, first produced 
in Voronezh and Moscow in 1940,2° could carry 1,820 lbs. of 
bombs of rockets and was armed with two cannons and four 
machine guns. With the exception of the unsuccessful DL, 
dating from 1940, this was the only new ground-attack plane 
constructed after 1938 and as such far surpassed the perform- 
ance of any of the modified fighters, bombers, or reconnaissance 
aircraft, or of the dive bombers VIT-1 and VIT-2 produced in the 
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period of 1938-38. The IL-2 was faster and better armed and 
armored than the Ju-87, its counterpart in the Luftwaffe. 

For transport aircraft the Russians relied upon the United 
States DC-3—called at first the PS-84 and later the LI-2.?'? After 
acquiring the license rights to produce it in the U.S.S.R. by 1940, 
they postponed further efforts to develop a native design. During 
the Second Five Year Plan, the Soviet Union had designed about 
thirty different transports and several times that number of light 
civil and sports aircraft. 

The Russians further conserved resources for what they con- 
sidered more vital requirements by foregoing any development 
of maritime reconnaissance aircraft once they had acquired a 
license to build the United States Catalina flying boat, designated 
the PBY-1.?! At least twelve different Soviet seaplanes of the 
earlier, 1933-38 period can be identified. After 1938, the Russians 
also halted or slowed down the development of land reconnais- 
sance planes and of primary and intermediate trainers, whereas 
during the Second Five Year Plan ten or more new trainer designs 
had been accepted for at least limited production. There was a 
similar reduction in the number of new autogiro and helicopter 
designs appearing after 1936. Dirigible development and produc- 
tion were gradually discontinued after that year; actually only 
two large dirigibles—the semirigid V-6 (which crashed in 1938) 
and the three-motor V-7—were turned out after 1933. The design 
and production of all but military cargo gliders were also re- 
duced during the years preceding the German invasion. 

Large, multi-engine land plane and seaplane prototypes were 
produced from 1933 to 1937, evidently favored by Soviet political 
leaders primarily for propaganda purposes. The preference for 
such large aircraft may also be explained, however, by an under- 
lying national desire to excel in the development of gigantic 
machines of all types which was characteristic of Soviet aspira- 
tions at the time. The advocates of an independent bomber force 
before the military purges may have hoped that Soviet designers 
would eventually develop a large, long-range bomber that might 

win wider acceptance for their concept of air power. Unfor- 
tunately for the different schools of enthusiasts, the giant aircraft 


produced during the Second Five Year Plan were cumbersome, 
slow, vulnerable, and unsafe. 
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One of the first large aircraft in this group was Kalinin’s six- 
engine K-7, designed to carry up to 120 passengers.?'? It crashed 
in late 1933, as did the earlier ANT-14. From then on the develop- 
ment of large, all-metal planes was carried on only at TsAGI 
under the direction of Tupolev, although a few other designers 
also tried to devise models. There followed the ANT-20 (eight 
engines), the ANT-16 (six engines), the ANT-22 (six-engine sea- 
plane), the ANT-41 (five-engines—later developed into the TB- 
6), the ANT-44 (five-engine seaplane), and finally a six-engine 
transport designated the ANT-20 bis and registered as the L- 
760.715 The most famous of this group was the ANT-20, which had 
a wing span of 206 ft. and weighed 42 tons. It was first flown in 
1934, when it toured the U.S.S.R. spreading Communist propa- 
ganda through literature, radio broadcasts, movies, and agitators, 
until it was downed as the result of a crash with an acrobatic 
PO-2 biplane.?* Immediately afterward, the Russians decided to 
construct sixteen more aircraft like the ANT-20 by raising money 
through popular subscription, but only one, the L-760, was built 
and used for a while on civil air routes.?!° After the Spanish Civi] 
War, the purges, and the reorientation of aircraft production that 
followed, no further attempts were made to produce very large 
aircraft. Tupolev himself was implicated in the military purges 
in 1987 and was not restored to favor for five years.?!* 

The Soviet aircraft engines manufactured during 1933-41 were 
improvements upon earlier types but continued to reflect basic 
foreign designs, most of those produced in quantity during the 
period having been built under foreign license agreements. 
Thirty-one different Soviet aircraft engines dating from the time 
of the Second Five Year Plan have been identified, ranging in 
horsepower from 110 to 1,100. The principal types were the 
perennial M-11, the M-25 (based on the United States Wright 
Cyclone), the M-84 (which was further developed until 1937), 
the M-85 (the French Gnome Rhone engine K-14), the M-87 
(also based on a French design), the M-62 and the M-63 (im- 
proved Wright designs), and the M-100, M-103, and M-105 
(liquid-cooled engines developed from the French Hispano-Suiza 
19Y).2! A few aircraft diesel engines were also built after 1935 
for four-engine bombers. These heavy engines, ranging from 820 
to 1,500 in horsepower, were soon abandoned, however, and 
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further aircraft diesel development ceased.?!? From 1939 to June, 
1941, eight new aircraft piston engines appeared, at any rate as 
prototypes. At least two of them, the M-38 (based on the German 
BMW-IV) and the M-107 (the French Hispano-Suiza 12Z) had 
take-off ratings of up to 1,600 horsepower.*!® During this period 
the Soviet Union had to depend more on native technical pro- 
ficiency to improve its engines because so many forcign engineers 
at work in the U.S.S.R. were recalled to their own countries. 

The chief Soviet engineers responsible for redesigning and 
improving foreign types for Soviet use during the 1930's were 
A. D. Shvetsov, who later became a lieutenant general in the 
Engineering Service, and A. Mikulin, who rose to the rank of 
major general in this service. Their later models skillfully 
incorporated many features which increased engine power and 
raised performance above original levels. Not all of their engines, 
however, were produced in large series, for the earlier practice 
was continued of limiting production to a few of the best types, 
usually no more than six or eight at any one time. In several cases 
the same engine was installed in ten or more different aircraft 
types, including bombers, fighters, and transports. 

In spite of the improvements noted in the aircraft-engine 
industry before World War II, its products were still deficient 
in power and high-altitude performance. In their quest for more 
powerful piston engines the Russians continued to depend on 
the West, particularly the United States, during the following 
years. 

By 1941, the Soviet aviation industry still remained techno- 
logically inferior to the industries of the West. Additional mech- 
anization was needed and automation had only barely been 
introduced. In many factories the concentration of machine 
operations and the standard of technical processes were inade- 
quate. Highly trained professional and technical cadres were still 
too limited in number. Factory administration also needed im- 
provement, especially as affected by the bureaucratic mismanage- 
ment prevalent in all forms of Soviet organization. One of the 
greatest weaknesses was the lack of enterprise among factory per- 

sonnel in introducing more complex technical methods and their 
constant fear of failing to meet production norms. Engineers fre- 
quently lacked initiative and broadness of perspective, and exces- 
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sive secrecy prevented fruitful exchanges of experience. Raw 
materials did not always meet requirements; such critical metals 
as aluminum, nickel, molybdenum, cobalt, tin, tungsten, and 
copper were in too short supply to sustain wartime expansion; 
and resources in high-octane gasoline were limited. The poor 
state of road and rail transportation accentuated unevenness in 
production curves. In aircraft design the lack of native develop- 
ment of long-range bombers, reconnaissance planes, transports, 
and naval aircraft restricted the scope of Red Air Force combat 
operations. Furthermore, deficiencies in piston-engine design im- 
posed serious limitations on aircraft development. 


Foreign Assistance to the Soviet Aviation Industry 


Foreign assistance again contributed to the progress of the 
Soviet aviation industry from 1988 to the early years of the Third 
Five Year Plan, which was instituted in 1938. From 1933 to 1940, 
the United States was the principal source of foreign scientific, 
technical, and economic aid in aeronautics, followed by France, 
Great Britain, Italy and, to a lesser extent, Czechoslovakia, 
Poland, and Belgium. The diversified Soviet program to acquire 
and exploit aeronautical advances in America and western Europe 
—an endeavor initiated towards the end of the First Five Year 
Plan—reached its apogee during the years 1937-39, before and 
during the major reorganization of Soviet aircraft production. 
Some German aid was utilized also, at the beginning of the 
Second Five Year Plan, but to a decreasing extent. Following the 
Soviet-German Nonaggression Pact in August, 1939, the U.S.S.R. 
sought once more, but with few results, to encourage aviation 
assistance from Germany. 

The objectives of the Soviet Union were more straightforward 
than its methods. By monitoring aeronautical progress and taking 
advantage of commercial practices and lax security standards in 
the West, the Russians sought to acquire advanced equipment, 
designs, and processes on a selective basis. Emphasis was placed 
on the legitimate procurement of aircraft, engines (including 
superchargers), propellers, navigational equipment, and arma- 
ment; specifications and performance data; design, production, 
and test information and methods; machine tools; jigs and dies; 
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semifabricates and critical raw materials. Licenses were obtained 
to manufacture certain modern military aircraft and engines in 
the U.S.S.R. At the same time, a number of Soviet scientists and 
engincers were educated at the best technical institutes in the 
West. Soviet techniques also included assigning purchasing mis- 
sions abroad, placing inspectors and trainees in forcign factories, 
and contracting for the services of foreign engineers, technicians, 
and consultants in Soviet plants. Official visits to Western fac- 
tories, airfields, research centers, and proving grounds were made 
by Soviet representatives of TsAGI and other research institutes. 
Foreign scientific, technical, and military publications continued 
to be purchased by the U.S.S.R. on a wholesale basis. Covert 
intelligence and procurement supplemented foreign-trade chan- 
nels. During this period, Soviet espionage techniques and net- 
works designed to obtain technical information became highly 
developed. It appears that these procurement and collection 
activities were centrally directed by high-level Soviet committees, 
probably composed of representatives of the aviation industry, 
the Red Air Force and other military services, foreign-trade 
agencies, and the government and the Communist Party, as well 
as the security organs. 2?! 

The fullest range of these techniques was directed at the 
United States, particularly after the renewal of official relations 
in November, 1933. By 1934, almost twenty per cent of United 
States aviation exports were directed to the U.S.S.R.,”* but they 
represented only a fraction of the total assistance received. Such 
exports remained at a comparatively high level until 1939. Over 
twenty United States corporations manufacturing aircraft, en- 
gines, and accessories conducted business with the Soviet Union 
during the period,” providing new Vultee attack bombers, Con- 
solidated and Martin flying boats, Republic and Sikorsky am- 
phibians, Seversky fighters, Douglas transports and many other 
types of military aircraft."?* Several Wright engines were manu- 
factured in the U.S.S.R. with the aid of United States tech- 
nicians.* Understandably, after the Reds obtained licenses to 
manufacture the Consolidated Catalina and the Vultee V-11 
attack bomber, they were in consequence also able to learn much 
about modern factory processes and technical developments. They 
also bought from the United States modern machine tools, includ- 
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ing heavy presses,?** structural tubing, controllable-pitch pro- 
pellers, and radio and direction-finding equipment; possibly 
bombsights and cameras, parachutes, and flight-testing equip- 
ment; and such important raw materials as manganese, copper, 
tin, aluminum, and brass, as well as aviation gasoline. Soviet 
scientists and engineers in some cases spent from six months to 
two years at United States research centers or factories. Many 
returned home to become leaders in Soviet aeronautical science 
and aircraft design. 

The direct influence of United States aircraft designs and con- 
struction practices can be readily identified in a number of Soviet 
aircraft, primarily those appearing from 1933 to 1936. The Soviet 
SB-2, the principal light bomber in the Red Air Force through- 
out most of the period, was developed to a considerable extent 
from Martin bombers (B-10 and B-12 series).?" American in- 
fluence can also be seen in Polikarpov's I-15 and 1-16 fighters— 
the backbone of Soviet fighter aviation until the U.S.S.R. entered 
World War IL.?75 The 1-15 closely resembled the Boeing P-12, 
while the 1-16 was very similar to the P-26.?? The DB-3F medium 
bomber, designed by Ilyushin in the late 1930's, had many fea- 
tures of the Douglas DC-2.*9 

United States metallurgical aid is evident from the American 
standards (British standards were also recognized) upon which 
the specifications and mechanical property conditions of the 
Soviet alloys prescribed by the Soviet aviation industry were 
largely based.?:: 

The acquisition of American aviation material was facilitated 
by liberal United States export and security laws. New aircraft, 
engines, and equipment could be sold abroad to any country, 
including the U.S.S.R., one year after series production for the 
United States Government began, a restriction that was later 
reduced to six months. Shortly after exports were permitted, 
United States firms could sell licenses for foreign manufacture. 
When companies developed aircraft, engines, or equipment with- 
out assistance from or the participation of the United States 
Government, hardly any regulations were imposed upon sales. 
Often American aviation manufacturers—acting in good faith— 
would provide prospective buyers with technical information on 
new products which today would be considered important mili- 
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tary secrets. The United States Government attempted to safe- 
guard the more vital military secrets but their hands were tied 
in many instances. When Soviet missions visited United States 
aircraft plants, a few legal penalties were invoked to insurc that 
secret information was withheld. Fortunately, checks and bal- 
ances between different governmental departments and the work 
of United States security agencies, combined with the co-opera- 
tion of a number of the larger firms, prevented the U.S.S.R. from 
obtaining many of the military aircraft and important items of 
equipment it desired. 

In 1940, American aid came practically to a standstill, largely 
because of the Soviet attack on Finland. In December, 1939, a 
"moral embargo" was imposed on the exportation to the U.S.S.R. 
of airplanes, materials essential to their construction, and pat- 
ented processes for the manufacture of high-quality aviation 
gasoline,?* and many United States technicians were recalled 
from the Soviet Union. This embargo was lifted only in January, 
1941, in accordance with a United States policy to seek an im- 
provement in Soviet-American relations.” 

In its efforts to obtain aeronautical assistance wherever pos- 
sible, the U.S.S.R. applied the same methods in its relations with 
Great Britain, France, and other European countries as were used 
with the United States. 

In spite of the discouragement of the Metro-Vickers trial in 
1933, which involved the conviction of British nationals for in- 
dustrial sabotage in the U.S.S.R., British firms continued to 
export aircraft, engines, and aviation equipment. Fairey fighters 
were sent to the Soviet Union in 1985, and some of the design 
ideas of the Fairey Aviation Company appeared in the Soviet 
1-19 and possibly the IL-2. The Soviet Union also reportedly 
negotiated in 1937 for the purchase of construction licenses for 
British flying boats?" French military aid to the U.S.S.R. was 
somewhat extended after the signing of the Treaty of Mutual 
Assistance between the two countries in May, 1935, and the visit 
to the Soviet Union made by Laval that same month, These limited 
arrangements, however, were not accompanied by specific mili- 
tary agreements.?? Additional French engines were imported, 
aeronautical missions were exchanged," French engineers ap- 
peared in Soviet factoríes, and French manufacturers developed 
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superchargers for the Sovict Government, which also attempted 
to obtain a license to build Potez fighters. 

Czechoslovakian aid is first noted in 1985 when Soviet engi- 
necrs visited Czech factories and Czech air officers came to the 
U.S.S.R. to work out the details of the mutual assistance pact 
signed by the two nations in May of that year.??? By the terms of 
this agreement, the Soviet Union was granted the conditional 
right to use Czech air bases but did not furnish any reciprocal 
aid until about 1938, when somewhat more than sixty obsolescent 
SB bombers and some fighters were belatedly sent for defense 
purposes in case of an expected German invasion of Czecho- 
slovakia, and a limited exchange of aviation delegations and of 
aeronautical and flight-training information was carried out. 

By 1987, about 900 foreign engineers and technicians reportedly 
were working in Soviet factories. The Soviet Union tried to 
obtain greater control over them that year by demanding that 
they acquire Soviet nationality.?! 

The U.S.S.R. apparently hoped that the signing of the Soviet- 
German Nonaggression Pact would open the door once more 
to extensive German aid in aviation. The reorientation of Soviet 
foreign policy that accompanied Hitlers rise to power and the 
admission of the U.S.S.R. into the League of Nations in 1934 
ended the period of military collaboration with Germany, so that 
the Soviet Government had to depend afterwards primarily on 
espionage and the intelligence opportunities provided by the 
Spanish Civil War in order to learn about German technical 
advances. When Molotov went to Berlin in 1939 to inaugurate 
what appeared to be a new era in Soviet-German mutual assist- 
ance, he was accompanied by two important representatives of 
the Commissar of the Aviation Industry.?*? The secret negotia- 
tions which apparently followed resulted, however, only in token 
aeronautical assistance to the U.S.S.R. which included the ex- 
portation of additional German machine tools, a small number of 
Ju-52 transports and some unwanted Heinkel 112 fighters," a 
German BMW engine for manufacture in the Soviet Union, and 
possibly aid in setting up an aluminum plant.^* In March, 1940, 
more than 100 Soviet aeronautical engineers reportedly were sent 
to Germany to study production methods.**^ Direct civil air 
service between Moscow and Berlin was restored.*** But political 
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difficulties and, of course, the German surprise attack prevented 
the fulfillment of many of these plans. 


Advanced Aeronautical and Mechanical Research 


Soviet science during this period gave increasing attention to 
theoretical and experimental research connected with problems 
of high speed/high altitude flight. Although much of this work 
was devoted to the improvement of the conventional aircraft and 
engine designs being planned or developed by the aviation in- 
dustry, more advanced and imaginative ideas were also under 
investigation. Soviet scientists and engineers continued to show 
interest in new developments in electronics and other technical 
fields connected with aviation. As in earlier years, the greatest 
contributions were in the field of mathematical analysis. 

In 1988, a new and modern TsAGI facility was constructed 
outside Moscow.?'* By 1941, the Academy of Sciences, which had 
established an entire department of technical sciences in 1935, 
controlled seventy-six institutes, eleven laboratories, forty-two 
stations, six observatories, and twenty-four museums.**? Much of 
the activity of the Academy was directly or indirectly connected 
with Soviet aviation. Research projects continued to be carried 
out by various universities and by the technical institutes and 
laboratories in the industrial and military ministries. More such 
establishments were being set up in the different Soviet republics. 
Furthermore, the quality of experimental work was much ad- 
vanced by the acquisition of better equipment and larger cadres 
of qualified scientists and engineers. 

Stalin himself continued to be impressed with the importance 
of theoretical and practical research??? and even the Politburo 
concerned itself with major research and development policy 
matters, so that adequate funds and facilities were usually made 
available. 

Many significant contributions were made in basic aerody- 
namics during the period. The Russians developed a theoretical 
capability in high-speed subsonic fow (by 1936) and transonic 
flow (by 1942) several years ahead of American and German 
researchers. Several large high-speed subsonic wind tunnels were 
built in the U.S.S.R. in the 1980's. Theoretical and experimental 
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boundary-layer research, mainly through the studies of Frenkl, 
Loitsianski, and Dorodnitsyn, was advanced particularly after 
1938; and other work progressed on the study of the mechanisms 
of air resistance or drag. Traditional Russian expertness in non- 
linear analysis furthered the investigation of stability problems 
and those of other fields of aerodynamics. Research in spinning 
was well under way, and work was done on blast waves and heat 
transfer. Notable advances also occurred in structural mechanics, 
particularly in the effects of flutter and vibration, plasticity, and 
creep.?°° 

Although airframe design mainly followed conventional lines 
before World War II, there were exceptions. In the late 1980's, 
for example, Cheranovsky produced a two-engine, all-wing 
prototype,??' and Kalinin also continued to work in this area until 
the purges. There is no evidence, however, that this work on 
developing high-speed wing profiles was connected as yet with 
Soviet gas-turbine developments. 

Rocket-engine research was conducted on a wide scale before 
World War II but with only limited practical results. By 1938, 
Glushko, Tsander, Dushkin, and other Soviet scientists and engi- 
neers were active in the development of liquid-propellant rocket 
engines. Static firings and flight tests of their engines over a 
period of several years, using a variety of fuels and oxidizers 
(including liquid oxygen, nitrogen tetroxide, and nitric acid), 
resulted, in 1933, in the inauguration of a limited program of 
research into atmospheric conditions. After the government began 
to recognize the military potentials of this new field, it organized 
and sponsored a rocket-research program in 1934. This was eight 
years before the United States Army entered the field. The in- 
vestigation of the upper atmosphere by this means then became 
the subject of an All-Union conference at which technical papers 
were presented. By the following year, rocket flights up to ten 
km. were a matter of record. By 1937, TsAGI had established 
rocket-research centers in Moscow, Leningrad, and Kazan, 5? 
and several other institutes were carrying on research in rocket 
technology. This work soon led to the development of a number 
of unguided rocket-powered weapons and to designs for more 
advanced liquid-rocket engines,*** some of which were fight- 
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tested, In 1941, the development of a rocket fighter was under- 
taken. 

Research in compressors and gas turbines was conducted dur- 
ing the years 1933-41 under the aegis of TsIAM, centering on 
both centrifugal-flow and axial-flow compressors. In March, 1983, 
the Russians tested a jet engine designed by Tsander.? In 1935, 
Professor Uvarov created a centrifugal compressor of special 
design containing a diffuser and constructed in the form of an 
air turbine; he also made basic design studies of turboprop 
engines."5 In 1937, the Soviet engineer A. M. Lyulka worked 
out a schematic diagram of a double-cased turbojet with a ducted 
fan.?* A jet engine was flight tested in a motor-glider in 1940.75 

Soviet progress in the research and development of jet engines 
was nevertheless inferior to that of Germany, for engine tech- 
nology in the U.S.S.R. continued to be more successful in adapting 
foreign types than in developing native designs. Although the 
U.S.S.R. maintained, without demonstration of proof, that it had 
tested the first high-speed prototype of a jet aircraft in 1942, the 
first German jet-propelled airplane, the Heinkel-178, had actually 
been flown three years earlier, in 1939.758 

Soviet interest in high-altitude flying was reflected in the high- 
altitude balloon flights conducted after 1933, the launching of 
gliders from such balloons, and the development of pressure 
suits and pressure chambers. By January, 1934, Soviet strato- 
sphere balloons had reached first 60,000 and later 72,000 ft. above 
the earth’s surface.??? In this manner, valuable scientific informa- 
tion was obtained about meteorological, electric, and magnetic 
conditions, and about the composition of the air and cosmic rays. 

In electronic research during the first half of the 1930s, mem- 
bers of the Academy of Sciences allegedly developed a radio 
device for measuring range, based on the use of phase relation- 
ships of radiated and reflected waves. In 1986, according to the 
same source, a hyperbolic system was developed.** These de- 
vices were primarily designed to meet maritime requirements, 

but interest was also shown in radio-controlled aircraft and blind- 
landing equipment, and probably in the development of early- 


warning radar, although the practical results were negligible at 
the time. 


CHAPTER V 


Soviet Aviation During World War II (1941-45) 


The German invasion of the Soviet Union was the greatest test 
in its history not only of the capabilities of the Red Air Force 
(usually referred to during and since World War II as the Soviet 
Air Force) and of the doctrine.of cambined-arms warfare but 
also of all aspects of Soviet state power. 

The military victory to which the Soviet Air Force contributed 
demonstrated that the strength of the combat forces could be 
sufficiently developed to withstand the worst reverses. As in past 
wars, space, time, and mass favored the Russian effort. Although 
overwhelmed during the early months of the invasion, the Air 
Force survived to be reorganized, re-equipped, and trained for 
renewed operations as the fighting continued. Its size, power, and 
performance increased in operational support. of Red Army cam- 
paigns. As the years of conflict passed, the greater authority given 
the Air Force at all levels facilitated operational flexibility and 
the concentration of striking power, important aspects of Soviet 
air doctrine which, in combination with numerical superiority, 
insured eventual victory in the air. 

The experience and equipment of the Soviet Air Force and the 
aircraft then in production were well suited to the principal type 
of warfare waged on the Eastern Front, which involved direct 
tactical support of ground forces. Independent air operations 
were very limited largely for practical reasons and because of 
more pressing combat needs. Nevertheless, although Soviet mili- 
tary planners tended to underrate the value of strategic air 
operations and—at least at the beginning of the war—the im- 
portance of air superiority, as a result of combat experience they 
gradually revitalized air-force commands designed for long-range 
bombing, air-borne landings, and air defense. 

The circumstances which enabled the Soviet Air Force to in- 
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crease its effectiveness during the war must he scen against the 
background of the entire military effort. Air power was far from 
being a decisive factor on the Eastern. Front: Ehe Russian victory 
over Germany was mainly due to the massive development in the 
size and strength of the Red Army after it recovered from the set- 
Th omparative [reedom « of action of the Air Force after 1943 
resulted primarily from the weaknesses of the Luftwaffe. Whereas ^ 
the Soviet Union had to fight only on its western front while the 
"United States kept the Japanese engaged in the Pacific, Germany 
was occupied on two fronts, with a more formidable aerial threat 
tying down its air forces in western Europe and the Mediter- 
ranean. As a result, most of Germany’s best fighters and advanced 
weapons were not employed against the Russians. The Allied 
strategic air offensive was designed to destroy or neutralize 
enemy war-making capabilities; the Soviet Union was not 
equipped to participate in this mission but benefited from the 
results of it. The German air offensive against the U.S.S.R. was 
further impeded by the need to continue production of obso- 
lescent types in order to provide increasing numbers of aircraft 
to meet priority requirements, by a growing shortage of trained 
crews and fuel, and by various technical considerations. During 
long periods, aerial support of the German armies fighting in the 
East became a secondary requirement. 
"Ihe. U.S.S.B.. took. advantage-of-the major strategic blunders 
made by Hitler in developing his main offensives on the Eastern 
Front. German air power there was under army domination and 
served primarily as an element of tactical support. Hitler backed 
this instrumental use of the air forces and was reluctant to divert 
resources to fighter defense and long-range bombing in order to 
exploit Soviet vulnerabilities in the air defense of military targets 
and industrial installations. He and. his. supreme command did 
not understand the true. nature- of .air. power—particularly the 
importance of air supremacy—and did not appreciate the limita- 
tions, as well as the strengths, of the air forces. As a result, Hitler 
did not give adequate priority to the needs of the Luftwaffe 
until 1944—when it was too late. This was partly responsible for 
the delays and vacillations which occurred in German aircraft 
production during the war, especially in the introduction of new 
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and improved aircraft into combat units. It was responsible, too, 
for many of the delays and difficulties experienced in the develop- 
ment of guided missiles and other new weapons and items of 
equipment. Furthermore, Hitler had underestimated Soviet re- 
sistance by relying upon plans to destroy the enemy's military 
power before November, 1941, through a series of blitzkriegs 
calculated to end the war shortly and avoid protracted conflict. 
When circumstances proved the impossibility of achieving an 
early defeat of the Soviet Union, Hitler refused to alter his 
strategy and concentrate upon the most vital areas of the enemy’s 
war-sustaining power, beginning with Moscow. Instead, he dis- 
sipated the force of his armies from the Baltic to the Caucasus. 
His air policy also reflected a lack of systematic, realistic long- 
range planning. It can be said that Hitlers military inexperience 
was worth more to Stalin than fifty Soviet divisions. 

The tremendous amount of aid given the U.S.S.R. during the 
war by the United States and Great Britain became a sustaining 
source of strength. Although direct foreign assistance was small 
until after the initial Nazi offensive had been checked, it began 
to improve considerably after 1942. The immediate military value 
of Allied assistance should not be obscured by the fact that 
much of the material aid sent to the U.S.S.R. after the defeat 
of the Germans at Stalingrad had a more lasting value which 
tended to promote the future growth of Soviet strength. 

The nations of the West, which in their disunity of purpose 
had failed in the attempt to isolate the U.S.S.R. during the prewar 
period and prevent the international growth of its political system, 
had been forced to strengthen Soviet national power during 
World War II in order to defeat the common enemy. This helped 
the Russians gain sufficient time to make successful strategic use 
of space and mass in securing victory over Germany. 

The Soviet leaders realized even during the latter part of World 
War II that the nation had survived the most crucial experience 
in its history only through a combination of favorable political 
and military circumstances which could not be expected to re- 
occur in the event of future conflict. New political arrangements 
would therefore be required during the postwar years, and more 
diversified capabilities in waging air warfare would have to be 
developed. State policy thenceforth had to adapt itself closely 
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to the dynamic pace of military technology. By insuring that the 
combat capabilities of the Soviet Air Force would be improved 
in the future through scientific and technological research, the 
U.S.S.R. contributed more towards its unending struggle against 
the non-Communist world than it had through the victory of the 
Soviet Air Force over the Luftwaffe. 


Organization 


During the early months of the German invasion, the Soviet 
armies were in almost constant retreat. The command channels 
of the Air Force were, in consequence, revised on all levels, and 
desperate steps were taken to maintain the resistance of depleted 
Air Force combat units and supporting echelons.’ In carrying out 
these tasks, the Russians benefited from the fact that their peace- 
time military establishment had been prepared to adapt itself 
readily to combat operations; but special units still needed to be 
formed and charged with regrouping and rebuilding regiments 
that had been withdrawn as the result of irremediable losses. Un- 
precedented measures were required to replace losses with air- 
craft from decreasing inventories provided by current produc- 
tion and from limited reserves, including those of the Civil Air 
Fleet and training schools. Even air units in the Far East were 
redeployed to stem the flood. Short cuts also had to be introduced 
temporarily in the training system to replace mounting casualties 
and to accommodate the large increase in personnel mobilized 
in 1941. 

Sufficient order had been restored by the autumn of 1941, in 
spite of heavy losses and political interference, to make possible 
a major reorganization of the Air Force later that year and in 
1942. Command changes soon reflected the greater recognition 
given once more to national consciousness. Once again the Com- 
munist Party was forced to withdraw some of its interference in 
military affairs, since old-guard officials and old-fashioned Party 
concepts were held partly responsible for the early defeats.? 

Many of the ensuing changes in the organization of service 
and training, as well as of combat units, represented a develop- 
ment and elaboration, modified by wartime experience, of the 
programs begun in the years before the German attack. More 
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authority over air operations was given to Air Force commanders 
than before the war, since the effectiveness of the Air Force had 
suffered in the early days of combat when air units were too 
closely tied to lower echelons of the Red Army. 

Efforts were renewed particularly to_increase.the. effectiveness 
of supporting services and. to.cxtend_and_improye.trainingpro- 
grams, The main requirement faced by Marshal Novikov, ap- 
Ez pointed Commander of the Soviet Air Force in 1942, was to 
insure overwhelming air support for large-scale offensive opera- 
tions of the Red Army and to contribute to its defense. These 
overriding purposes restricted the autonomous growth of Air 
Force components not assigned to army groups. 


Although the strength of the Air Force had been reduced to "| 


only about 2,500 combat planes on Russia's Western Front in the 
autumn of 1941, 20,000 first-line aircraft in almost 600 air regi- 


| 
| 


ments were allegedly available by 19455 The strength of the | 


Luftwaffe opposing the Soviet forces never rose above 2,500 or, 
at most, 2,800 planes, with limited reserves; and may have fallen 
to 1,700, in 1941,‘ and again in 1944. In the Far East, Soviet air- 
craft strength rose to about 4,000 shortly after Germany was 
defeated. Several thousand of these machines were United States 
and British combat aircraft drawn from the 18,000 planes pro- 
vided under Lend-Lease during the course of the war.5 In all, 
Russia may have had more than 50,000 planes of all types by the 
spring of 1945. - 
.In manpower strength the personnel of the Soviet Air Force 
had risen to about 1,250,000—including many women—by mid- 
1945,° a total about equal to the number of officers and men— 
including parachute and antiaircraft troops—in the Luftwaffe in 
1941.7 
- The first noteworthy changes in Soviet military organization 
during World War II occurred at the highest level. In July, 1941, 
the operational command of the Soviet armed forces was sepa- 
rated from the Commissariat of Defense and assigned to the 
newly established Supreme Headquarters, the Stavka, which 
included two Air Force advisers. About the same time, Stalin 
announced the establishment of the State Committee for De- 
fense, "in whose hands the entire power of the state [was] 
vested"? This Committee was created by a joint decision of the 
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Presidium of the Supreme Soviet, the Central Committee of the 
Communist Party, and the Council of People’s Commissars. The 
Stavka was placed immediately under it. The Committee for 
Defense also controlled the Commissariats of Defense and Navy 
and all ministries responsible for war production. Malenkov was 
the member in charge of Air Force matters.!? Stalin, with the 
rank of Marshal of the Soviet Union, was appointed chairman 
and subsequently named commander-in-chief of all the armed 
forces of the U.S.S.R. He assumed control over the Commis- 
sariat of Defense in July, 1941. War councils soon were estab- 
lished in the Air Force and probably in the other arms and 
services. 

A general reorganization of the Soviet fronts was also carried 
out. Originally the whole battle front was divided into three 
major sectors; later it was divided among twelve compact fight- 
ing forces." Special representatives of Supreme Headquarters 
directed and co-ordinated strategic operations along the various 
fronts. 


Among the most important organizational changes affecting 
the Soviet Air Force in late 1941 and 1942 were the formation 


of an independent long-range bomber force and an air-borne- 
forces command more removed from Red Army control. The 
fighter arm of the air-defense forces was also reorganized. These 
components of the Soviet armed forces were all directly subordi- 
nate to Supreme Headquarters by 1943, but the Commissariat of 
Defense and the General Staff of the Red Army still had a voice 
in their employment. The principal air component remained the 
army air force attached to ground forces, constituting about 
seventy-five per cent of all Soviet Air Force strength.!? Naval 
aviation remained under the Commissariat of Naval Affairs, 
headed by Marshal Zhavoronkov, but its operations were also 
subject to the war plans of Supreme Headquarters. The Naval 
Air Force comprised only about ten per cent of the strength of 
the Soviet Air Force? The Civil Air Fleet contributed much of 
its aircraft and personnel to the Soviet Air Force but continued 
to perform internal transport services in accordance with Air 
Force directives. The NKVD air force, which also remained 
intact, continued to perform its security functions but, partially 
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equipped with combat aircraft, was also used on occasion at the 
battle fronts." 

It was in April, 1942, that the Soviet Union formed a new long- 
range bomber force, the ADD (Long Range Aviation), under 
the command of a favorite of Stalin, Major General (later Mar- 
shal) A. Golovanov. Unlike its predecessor, the ADD was 
given considerable autonomy. It developed its own training 
schools, replacement units, and ground organization; obtained 
the best fliers and navigators; and enjoyed comparatively favor- 
able conditions of service. In short, the ADD was treated in many 
ways as an elite force.'? Its bomber and transport aircraft came 
both from other elements of the Soviet Air Force and from the 
Civil Air Fleet. 

The idea of creating a separate long-range bomber force can 
be considered advanced at that time, even by Western standards. 
The Russians felt that in late 1941 a way must be found to utilize 
their medium and heavy bombers and transports more rationally 
and economically for a variety of missions. They also wanted to 
be prepared to conduct independent air operations on a larger 
scale if and when circumstances required. Possibly the unsuc- 
cessful German bombing offensive against Great Britain and, 
later on, Moscow had made a deep impression on Soviet planners. 

That strategic air operations should be directed primarily 
against an enemy's production capabilities was still not accepted, 
however. Long-range bombing offensives meant to the Russians 
attacks mainly against rear-area military targets and, to a lesser 
extent, political centers. In any case, the Russians considered 
that the issue of air superiority would be decided over the battle 
front and nearby airfields and therefore made those areas the 
overriding objectives of bombing operations. 

„From 1942 to 1944 the ADD expanded rapidly, truly an out- 
standing organizational achievement. By 1944, it probably com- 
prised almost 1,500 aircraft in about 50 regiments," including 
long-range reconnaissance and transport regiments besides 
bomber units. The usefulness of the ADD was so restricted dur- 
ing its first few years, however, that it was decided in late 1944 
to reorganize it as the Eighteenth Air Army,'* although it was 
still directly responsible to the high command. 

In taking this step the U.S.S.R. did not lose sight of the po- 
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tential value of long-range aviation; the change was dictated 
instead by new wartime requirements, such as the limitations 
imposed by available equipment and the poor performance of 
flight crews, and probably also by political considerations. From 
1948 on, Soviet propaganda minimized the importance of strategic 
bombing because it was one of the principal contributions made 
by the West to the defeat of Germany. The Soviet Union never- 
theless appreciated the advantages of long-range air power even 
before the United States released its atomic bombs over Japan. 
Soviet leaders would not have allowed several hundred United 
States B-17's to use Ukranian airfields for diverse shuttle-bombing 
operations in 1944 if they had not recognized the value of Allied 
raids against the enemy’s rear. Indeed, Stalin made many attempts 
to obtain heavy bombers from the United States during the clos- 
ing years of the war? If he had obtained what he wanted the 
progress made in Soviet long-range aviation might have been 
even greater than it proved to be in the postwar years. 

The U.S.S.R. never organized a separate air component for air- 
borne forces during World War II, even though paratroops and 
aircraft- and glider-transported troops were combined in the 
autumn of 1941 into a separate command, the VDV, under the 
Commissariat of Defense.? A few air units, however, were 
assigned to air-borne troops for training purposes, as in the past. 
The ADD and other components of the Soviet Air Force, as well 
as the Civil Air Fleet, provided the aircraft needed for air-borne 
attacks. 

On several occasions during the war the VDV was reconstituted 
and reorganized, for the priority demands of the infantry repeat- 
edly drained its strength.?! As a result of a major reorganization 
in 1943, carried out by General Kapitochin;?? there were at the 
end of the war over twenty air-borne brigades with artillery and 
tank support. By that time, when aircraft availability no longer 
prevented such a step, the Russians had learned the value of 
having a separate air force for air-borne troops. 

The Soviet air-defense forces, PVO, under a colonel general 
of artillery, remained directly under Supreme Headquarters 
throughout the war. Fighter regiments, divisions, and corps 
formed part of the air-defense armies, which included antiaircraft 
artillery, early-warning systems, searchlights, balloons, and sup- 
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porting services. The system of point defense was employed, but 
a zonal system of warning and control co-ordinated the opera- 
tions of units assigned to defend critical targets. As in former 
years, fighter support along coastal areas was provided by regi- 
ments of the Naval Air Force. Near the battle front, fighters from 
the operational reserves of the Soviet Air Force had air-defense 
responsibilities. 

The growing strength of the fighter arm of the PVO in the 
closing years of World War II, comprising more than 1,000 air- 
craft in 1945,” resulted in its receiving higher status in the PVO 
organizational structure. No separate air force for air defense was 
ever created. 

The creation of air armies in the Soviet Air Force during the 
major reorganization that began in the autumn of 1941 was one 

„9f the most significant undertakings in the history of the Soviet 
military organization. It meant that the Air Force was to have 
more responsibility than ever before in planning and employ- 
ment. 

. Air armies, which were of mixed composition, ranged in num- 

„bers of aircraft from 600 to over 2,000,?* depending mainly. upon 
the intensity of the fighting at particular fronts and aircraft avail- 
ability; average strength was from 1,000 to 1,400 planes.” At 
times, some air armies included twenty or more air divisions 
whose primary role was to support army groups. The general 
missions of air-army units in support of ground operations were 
decided by the front commander, with the advice of the subor- 
dinate air-army chief. 

During the last few years of the war, one or two air armies were 
active at each front. In all, there were as many as seventeen or 
eighteen air armies in the Soviet Air Force, four of which 
were located in the Far East. None were formed in naval avia- 
tion or in the ADD. 

As the war progressed,-aiz-eorps-appeared in _all_ Air Force 
air armies, and_ were designated as. ground-attack, fighter, or 
bomber elements, depending on equipment. At first they were 
regarded primarily as a temporary echelon designed to serve as 
an operational reserve and to facilitate the commitment of new 
air units to the various fronts. The operational reserve had 
become an important element of Air Force strength, to be used 
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during major offensives, and at times included over 2.000 air- 
craft." By 1943, the corps had taken on a more permanent form. 
There also were corps in the ADD and in the PVO but none in 
the naval-fleet air forces. 

The air corps ranged in strength from one to seven ground- 
attack, fighter, or bomber divisions. Most air corps contained 
three or four divisions, each with three or four regiments.? The 
equipment of both corps and divisions became more standardized 
as the war progressed and more aircraft became available. 

The air regiment remained the largest Soviet Air Force forma- 
tion with a fixed establishment, although strength levels varied 
considerably between 1941 and 1945. When aircraft were in 
short supply in 1941 and 1942, the authorized strength of air 
regiments was drastically reduced; later it was raised again. 
Towards the end of the war fighter and ground-attack regiments 
usually contained three squadrons, every squadron having three 
flights (each of which was called zveno)*° of four aircraft each. 
During a breakthrough, the regiments were often attached to 
advancing armored or motorized units. Bomber and reconnais- 
sance regiments, on the other hand, had the same unit structure 
but only nine aircraft to a squadron. In addition to the regiments 
forming part of air divisions, there were a great number of inde- 
pendent regiments, many of which were constituted as recon- 
naissance regiments because of the increasing importance attached 
to air reconnaissance as the war years passed. A few independent 
regiments and even divisions were subordinate directly to air- 
army headquarters. Independent squadrons also existed for com- 
munications, liaison, reconnaissance, and medical support. 

The basic combat units for fighter and ground-attack elements 
was the para with two aircraft and the gruppe of six or eight 
aircraft. 

All in all, the Russians managed the organizational tasks of 
military aviation with great skill during World War II in spite 
of many difficulties,?" manifesting their usual flexibility, readiness 
to profit from experience, and willingness to experiment. The 
quality of leadership at the top was of a high order and even 
lower-level commanders improved markedly with battle train- 
ing.? The outward simplicity and uniformity of the organization 
which evolved tend to conceal these facts. 
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Combat Operations (From June, 1941, to the Russian 
Winter Offensive of 1942-43) 


On the morning of June 22, 1941, the German attack against 
Russia began. Hitler apparently felt that further delays would 
only strengthen the defensive might of the Soviet Union. Valuable 
time had already been lost in the Balkan Campaign. 

The invasion at first resulted in a major defeat of the Soviet 
Air Force. The unexpectedness of the attack. and. the. technical 
and tactical superiority of the Luftwaffe, which had. already 
obtained extensive combat experience in western Europe, ac- 
counted for many of the Soviet aircraft losses. Many Soviet planes 


of the disrupted maintenance and supply organization or the 
lack of trained pilots! The support organizations of the Soviet 
Air Force were largely immobilized, so that considerable quanti- 
ties of supplies and reserve equipment fell into Nazi hands.?* 

Because of organizational and tactical weaknesses, large num- 
bers of aircraft had been based at vulnerable forward airfields 
without adequate dispersion. or camouflage. The Air Force was 
evidently not alerted for the German attack when it occurred, 
in spite of advance warnings received at higher levels.” Soviet 
leaders apparently had anticipated a delay of a month or more, 
for even forward air units were still being equipped with new 
types of aircraft or were being reorganized; and many were 
forced to face the enemy onslaught with obsolescent planes while 
such adjustments were in progress. This was one of many signs 
that staff work had been rather clumsy. Soviet Air Force tacticians 
may not have appreciated the capacity of German Panzer units 
for achieving deep penetration and possibly underestimated the 
effectiveness of German air superiority. 

Except for some stabilization in the Smolensk province in 
August and September, 1941, the first three months of the war 
involved an almost unending Soviet retreat from the Baltic to 
the Black Sea.” By early December, 1941, the Germans had 
reached positions along a line from the outskirts of Leningrad 
to a point thirty miles from Moscow, and later to Rostov in the 
southwest. By then Kharkov, Kursk, and Orel were in enemy 
hands. Estimates : of Soviet Air Force losses in aircraft during 
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the period from June 22 to November 20, 1941, range from 6,400 
(Soviet-Russian Bureau of Information source) to 15,87; (Ger- 
man D.N.B. source).?? 

During this disastrous period all types of aircraft were used 
against the advancing German forces: slow heavy bombers, for 
example, were employed during daylight hours without escort 
in the frontal arcas. Mainly because a shortage in fighters reduced 
Luftwaffe air opposition, the Soviet Air Force obtained better 
results from medium-scale ground-attack operations involving 
about fifty sorties each.? 

The elimination of the Soviet Air Force was never achieved.'! 
The Russians were able to mount.as many as 73,000 sorties in 
July, 1941, alone,** despite an almost complete lack of co-ordina- 
"tion in air operations. Priority demands for transport aircraft left 
onlv a few machines available for use in evacuating Air Force 
units, Communications during this time were largely undepend- 
able. 

The Germans also made maximum use of their air arm, the 
Luftwaffe, averaging from 1,500 to 2,000 sorties a day for the 
first six weeks of the campaign.*? 

.From July, 1941, to April, 1942, the Germans undertook a 
limited strategic-bomber assault against Moscow, but their air- 
craft strength permitted the use of only from 30 to 75 planes 
on each raid, mostly at night, although some attacks before the 
onset of winter involved from 150 to 200 planes.# The German 
as well as the Soviet long-range bomber force was comparatively 
weak and unprepared for large-scale, strategic air operations at 
that time.** The Heinkel III, Dornier 17, and Junkers 88 were 
hardly superior to the improved Soviet SB light bomber, while 
the newer Soviet DB-3 series was almost comparable in perform- 
ance to the best aircraft used by the Luftwaffe on the Eastern 
Front.** Primarily as a result of antiaircraft artillery fire aided by 
searchlights, from ten to eleven per cent of the German attacking 
force was lost.** After April, 1942, German shortages in bombers 
and transports at the Eastern Front and in other theaters of 
operations were too great to permit another air campaign against 


the Soviet capital; in any case, priority had to be given to fighter 
production. 


The Germans had lost their initial opportunity to capture 
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Moscow by halting their advance prematurely in August and 
facing the unexpected prospect of having to fight a winter war.!$ 
The Russian defense of Kiev had disrupted the German time- 
table,"® and by the end of September, 1941, while German troops 
were encircling Leningrad, the Soviet Air Force began to reap- 
pear in strength. Bad weather, however, prevented large-scale 
operations during the German advance on Moscow in the autumn. 

For winter operations. the Soviet Air Force. was. better trained 
and equipped by standard. procedures.than the enemy.9 Winter 
weather, more severe than usual, came earlier than expected in 
1941; this climatic advantage, combined with the strain of over- 
commitment on German air strength, allegedly enabled Soviet 
fighters to shoot down almost 300 enemy planes near Moscow 
during the autumn of 1941." Many more enemy planes were lost 
in accidents or expended in maintaining air supply to isolated 
or encircled army positions on the vast battle front, e.g., at 
Demiansk and Kholm. German combat air strength before Mos- 
cow fell to only about 500 aircraft by December, 1941, from a 
total of approximately 1,500.5? The freezing of engine lubricants 
kept many German aircraft on the ground. 

The Soviet counteroffensive on the Moscow Front which lasted 
from December 6, 1941, to March, 1942, threw the Germans back 
behind their advance positions from the Moscow/Volga Canal 
(near Dimitrov) to Narofominsk, Krasnaya Poliana, Tula, and 
Kashira. In support of this counteroffensive the Russians had 
mustered about 1,500 aircraft, many of them IL-2 ground-attack 
planes' and others including machines of some of the more 
recently equipped fighter squadrons and light-bomber units 
which could now be operated from bases nearer the front. These 
bases were considerably better than those available to the Luft- 
waffe. According to a Soviet source, Soviet fighter pilots flew as 
many as from eight to ten combat. sorties a day, The Soviet 
Air Force contribution to the German retreat was nevertheless 
small compared to that of later campaigns. It was mainly the 
Red Army which held the enemy in. check. 

The Battle of Moscow during the winter of 1941 may be 
considered the turning point in the war in the sense that the 
Russians then showed that they possessed the basic strength to 
recover from the first shock of the German assault. As early as 


184 History or Soviey Am Power 


August, 1941, General rider, Chief of the German General Staff, 
had confessed in his diary: “The whole situation makes it increas- 
ingly plain that we have underestimated the Russian colossus. 

. . 56 This Soviet recovery was accomplished with little direct 
help from the West, in that only a handful of Lend-Lease aircraft 
had arrived before 1942, the deliveries having begun in August 
and September, 1941.5 The U.S.S.R. was winning enough time 
to muster its latent power.5? 

In November, 1941, when the Red Army temporarily drove the 
Germans out of Rostov, Soviet squadrons even achieved local 
air superiority." Two Soviet air armies with almost 1,000 planes 
were employed on this front. The following month Soviet 
amphibious forces landed in the Crimea; in February, 1942, the 
Red Army threatened Kharkov. In the north, the Russians held 
out at Leningrad, stiffened their resistance along the Volkhov 
River line, and broke through at Staraya Russa. Between Decem- 
ber 8, 1941, and the end of February, 1942, the Russians advanced 
an average distance of about 120 miles in some fourteen princi- 
pal thrusts.?! Prior to the summer of 1942, however, these Russian 
successes were severely contested and partly matched by the 
German advances soon to follow. 

In addition to its.local achievements and.defensive stamina 
atthe front, the Soviet Air Force was being strengthened for 
future campaigns throughout. 1942. More and more air units were 
receiving PE-2 light bombers; IL-2 ground-at ttack | planes; and 
MIG, LAGG, Yak, and LA fighters; and new units were being 
"formed, A number of Air Force regiments were being re-equipped 
with American Aerocobras and Tomahawks and British Hurri- 
canes, in spite of the heavy toll exacted on Murmansk-bound 
convoys by German air and submarine attacks. By November, 
1942, over 3,050 United States and British aircraft had, been 
delivered? Soviet fighters actually outnumbered Luftwaffe 
fighters between four and five to one as early as the summer of 
1942. The total number of German aircraft in Russia remained 
close to 2,500, while the Soviet Air Force had more than three 
times that number. Improvement in the training of Soviet fliers 
was also given more attention, notably after a special meeting 
held in the Kremlin was devoted to this matter in the fall of 1942. 

The effectiveness of the Luftwaffe steadily declined as its 
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reserves were depleted through almost uninterrupted combat. 
Replacement training in Germany was interfered with in order 
to form large transport formations for Norway, Holland, and 
Crete. The Luftwaffe even had to draw on its training reserves 
for the summer offensive in Russia planned for 1942.9 The 
effectiveness of the Luftwaffe in Russia was further weakened 
through the excessive dispersion of its strength and the increasing 
influence of the Army over its employment which followed Hit- 
lers assumption of the supreme command in December, 1941.9 
The primitive nature of the Russian terrain, the long distances 
between habitable areas, and the ensuing supply difficulties also 
reduced its combat performance.9 

At Kharkov, during the spring of 1942, the air battles. were 
nevertheless controlled by the Luftwaffe, even though.the.Soviet 
Air Force employed twice as many planes as the.Germans.during 
the.campaign. In the Crimea, in May,.1942, the Soviet, Air. Force 
could do little to prevent the defeat. of. the Red Army units on 
the peninsula, The Germans captured 328 Soyiet-planes..when 
the loss of Kerch ended this phase of combat operations.in that 
area,’ Little Soviet air opposition was made available to impede 
the Nazi advance to the Caucasus, supported by 1,500 aircraft, 
because the Russians considered the central fronts from Voronezh 
to Leningrad to be decisive. Actually, the Russians had miscalcu- 
lated the direction of the main German drive during the spring 
of 1942. 

At. Voronezh, however, the Soviet 16th Air Army. kept.enemy 
air opposition completely at bay. In mid-August, 1949, the 
Russians-launched.a-powerful offensive, supported by air power, 
from Lake Ilmen to Bryansk. The redeployment of German air 
units to support the drive to the Caucasus had greatly reduced 
Luftwaffe strength on the Moscow and Leningrad Fronts. The 
Russians further improved their relative position in the air during 
the German siege of Sevastopol; by heroically defending the city 
for twenty-five days after it had been surrounded they forced the 
Germans to withdraw air units from their heavy commitments 
in the Don area. At Sevastopol, the Luftwaffe lost three hundred 
planes, the Soviet Air Force only seventy-seven.** The long Rus- 
sian defense of Leningrad (which was blockaded for seventeen 
months ) also helped tie up Luftwaffe strength. 


186 History oF Sovter Aim Power 


The turning point came at Stalingrad, where Hitler wore down 
his forces in prolonged efforts to storm the citv while new Rus- 
sian armies (and air elements) were gathering at the flanks. 
At first the Nazi onslaughts were barely checked, for by October 
14, 1942, the Russians had their backs to the Volga and the enemy 
was closing in on the heart of the city. The following month, 
however, converging Soviet attacks in the northwest and south- 
west of Stalingrad successfully broke the German defenses, cut 
supply lines, and effectively isolated the remnants of from 270,- 
000 to 330,000 enemy troops.'? Von Manstein's attempt to relieve 
the Stalingrad hedgehog failed. On February 2, 1943, von Paulus, 
the German commander, surrendered his army; the Axis had suf- 
fered its greatest military defeat of the war. From then on the 
Nazi strength clearly was ebbing and the front receding contin- 
uously, with the exception of intermittent pauses and a few dis- 
continuous threats"! 

Prior to the Russian counteroffensive, the Soviet ADD was 
used to ferry in thousands of fresh Red troops from the Moscow 
area." Later, during the. Soviet. aeria! blockade of the German 
pocket, the ADD bombed enemy positions and facilities on a 
large scale. In addition, two corps of close-support aircraft num- 
bering over 1,000 planes were added to the Soviet defense, 
equalling in strength all the aircraft that General Richthofen's 
4th German Air Command could concentrate against Stalingrad. 
Although at first the Germans held air superiority, flying between 
1,500 and 2,000 sorties a day, the Soviet air assaults increased 
until they were destroying a considerable number of enemy planes 
on airfields and in the air. Soon the Soviet Air Force had denied 


three new air divisions rushed in from Germany. ‘The new Soviet 
LA-5 and improved Yak fighters and ground-attack planes proved 
very effective in destroying German bombers and transports 
attempting to. supply the 6th- Army by air." While Red troops 
were on the offensive, the Soviet Air Force provided extensive 
aerial support both on the battlefield and in the enemy's rear.** 
; From then on the air initiative on the Eastern Front gradually 
! but definitely passed to the Russians. 
During the first two years of warfare, the Soviet Air Force 
displayed major weaknesses in performance, many of which were 
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a reflection of prewar training deficiencies, The efficiency of 
Sovict fighter pilots, who were good fliers individually,” suffered 
because of shortages of supplies, inadequate training, poor com- 
“Yhunications, tactical ineptness, the comparatively low. perform- 
"ice of their aircraft, and low morale due to losses. Ground-attack 
crews also displayed operational weaknesses, but in spite ite of high 
losses they usually drove home. their attacks," flying in even 
less favorable weather than the fighter pilots. Bomber crews. were 
least effective. They were incompetent in night and blind flying 
and in formation flying; their bomb aiming was poor and.their 
tactics inadequate. Soviet air reconnaissance was much less skilled 
than that of the Germans. Generally speaking, the Soviet air 
performance lacked the flexibility and initiative noted later in the 
war, especially after late 1942. 

The aftermath of the victory at Stalingrad included the Ger- 
man withdrawal from the Caucasus," as well as Russian advances 
in the Don and Donetz River basins, in the Voronezh and Rzhev/ 
Velikie Luki areas, and at Leningrad. Soviet forces captured 
Kursk, Lebedin, Kharkov, and Belgorod, and removed the Ger- 
man hold on Rzhev, Vyazma, and Gzhatak which had threatened 
Moscow.’8 Approximately 2,000 aircraft supported the Soviet 
drives from Rzhev to Voronezh against a force of only about 400 
German aircraft assigned to the Moscow Front? Soviet air 
Sorties rose to a regular level of from 5,000 to 6,000 a day in 
support of an army group. Often during this period the Soviet 
Air Force adapted itself to poor flying conditions more capably 
than the Luftwaffe. In January, 1943, the-Red Army broke the 
Leningrad blockade. Russian forces reportedly captured or de- 
stroyed 5,090 aircraft during the winter offensive of 1942/43.5° 

Only from 1,600 to 1,800 German aircraft remained of the 
8,950 employed on all fronts during the last half of 1942. Mean- 
while, in the west, the heavy Allied air attacks disrupting the 
German economy necessitated an increase in German fighters at 
the expense of bomber production, and the Allied advances in 
Libya and Tunisia required the transfer of about 400 aircraft 
from the Eastern Front to North Africa. The German bomber 
force never recovered from its losses at Stalingrad, in spite of the 
demonstrations of continuing strength made by the Luftwaffe 
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in the Kharkov area and in the Donetz basin in February and 
March of 1948. 

The Russian partisan movement, supported by the ADD and 
special elements of the Soviet Air Force was at the same time 
becoming a powerful ally of the Red Army. In two years of war 
it is claimed that Russian guerillas or partisans killed 1.520 Ger- 
man airmen and destroyed 476 planes behind the lines.5! 


From the Kuban Operations of April, 1943, to the End 
of the War on the Eastern Front 


During the summer of 1943, the Germans made a last out- 
standing attempt to regain the initiative. Although the Wehr- 
macht was too weak by then to sustain major offensives, it would 
have been strong enough to prevent or delay overwhelming defeat 
by applying an elastic defense strategy? But Hitler preferred to 
gamble instead on offensives with limited objectives and to issue 
“No Withdrawal" orders to his troops. 

The Germans first tried to enlarge their bridgehead on the 
Kuban peninsula in order to launch future offensives against the 
Caucasus.? The strength of the Luftwaffe in the Crimea was 
greatly augmented, but the Soviet Air Force still remained 
strongly in control of the area. Soviet air attacks on naval traffic 
from the Crimea across the Kerch Straits to the Kuban peninsula 
were highly successful." One of the brief but limited resump- 
tions of strategic air activity by the Germans followed this opera- 
tion as frequent bombing raids were carried out on Gorki, 
Astrakhan, Yaroslavl, and Saratov, and in the Rostov and Krasno- 
dar regions. They were succeeded by Soviet raids on Orel, 
Briansk, and Gomel, both sides preparing for the great offensive 
expected to ensue. 

Red. air victories. in.the. Kuban, over the Taman peninsula, 
the Crimea, and Black Sea weakened the main German drive 
which had begun on July 5, 1943, on the Kursk front. In support 
of this last desperate bid for victory, the Luffwaffe—aided by 
Romanian and Hungarian air units—at first mounted as many 
as 8,000 sorties a day. But the numerical advantage of the Soviet 

Ist, 4th, and 16th Armies*"—vwhich rose as high as ten to one— 
combined with improved aircraft and superior tactics, proved 
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decisive. Control of the air passed to the Russians as the German 
‘armored and infantry drives ground to a halt. About July 12 the 
Soviet countcroffensive began, preceded by extensive aerial recon- 
naissance.®" A series of Soviet victories followed, highlighted by 
advances to the Dnieper, the isolating of German forces on the 
Crimea; and the fall of Orel, Belgorod, Kharkov, Taganrog, 
Briansk, Smolensk, Kiev, and many other cities.*? Following the 
capture of Briansk in September, the Russians moved forward 
in the south with advances from Kramenchug (on the Dnieper 
River) towards Krivoi Rog. This offensive weakened German air 
strength defending Kiev and the area around Pripet Marshes. The 
fall of. Kiev to the forces of General Vatutin.in early November 
was followed by a rapid Russian advance.on.a.broad..salient 
extending to- Zhitomir. 

More than 100 air divisions with more than 10,000 planes 
supported this-first great. summer offensive launched. by the Red 

during the war.®® German aircraft losses.rose to.over.900 
in July alone on the Eastern Front. 

By this time the operational strength of the Soviet Air Force 
exceeded 15,000 combat aircraft. The new Soviet Yak fighters 
capable of speeds greater than 370 miles per hour were about 
equal in performance to later models of the Me-109.° The 
Germans, meanwhile, had to reserve the greater part of their 
fighter strength, including most of their FW-190 and Me-110 
planes, for defense against Allied air raids and for support in the 
Mediterranean Theater! They sent obsolescent aircraft (many 
of them from training schools) to bolster the waning strength 
of their forces in Russia? and tried to improve the combat 
effectiveness of the Romanian and Hungarian units. 
moved forward ag: again late in the winter, first in the region “west 

-öf Kiev. By January, 1944, Soviet advances extended from. Lenin- 
^ grad to the. Black Sea..Soviet drives-supported by up to 12,000 
planes—carried the Red. Army. through Galicia, southern Poland, 
-and Romania, to the Carpathians. In northern Russia the forced 
withdrawal of the Germans relieved Leningrad and led to the 
capitulation of Finland? On the Crimean Front a combined 
Soviet land and sea operation supported by the Soviet Air Force 
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and units of naval aviation resulted in the liberation of the 
Crimea. 

Before opening their main offensive on the Central Front 
in the summer of 1944, the Russians waited until the success of 
the Allied invasion of France was assured." Two and one-half 
weeks after the Normandy assaults, the Sovict offensive began. 
On the Central and Northern Fronts over seventy air divisions 
paved the way for Red Army advances. 

As the same general offensive pattern was repeated by the Red 
Army again and again, the Air Force began to master an infinite 
variety of tactical maneuvers, improvising adroitly and fully 
exploiting its combat experience. Primary stress was placed on 
obtaining air superiority in a narrow sector, first of all in the 
direction of the main blow of a planned Red Army offensive. In 
the initial phase before a major offensive front-line air strength 
was reduced and reserves were built up. This first phase took 
place as many as three months in advance of a planned offensive 
and was accompanied by continued air reconnaissance. 99 Then _ 
air activity was increased against rear areas as remote as.120 
miles behind nd the front, particularly against command and control 
points, with transport and.communications. centers also serying.as 
important. targets?" Ground-attack and bomber operations were 
néxt reduced. in favor af intensified fghter activity.” Finally, the 


Offensive. - breakthrough was- supported by all types of combat 


aircraft at the front, with many air units attached to forward 
“columns after enemy, defenses, vere breached, Jn order to -apply 


Supporting the initial LUE: flew from ‘ Mer land- 
ing fields only ten or fifteen km. behind the front.® Rude airfields 
were constructed by the hundreds each month. Deception and 
camouflage techniques were also employed, including the con- 
struction of dummy airfields. 

Against limited offensives and counteroffensives the Russians 
developed such tactics as forcing enemy air units to redeploy from 
one sector to another, thereby decreasing and wearing down 
Luftwaffe strength by dispersion. As the battle progressed pres- 
sure was steadily increased until the Russians gained the initiative. 
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The vast territorial sweep. of the. Soviet.offensives..of the sum- 
mer and autumn of 1944 resulted in a general breakdown of the 
German defenses on the Eastern Front, In June, the Germans 
were driven from Belorussia and from much of northeastern 
Poland to the borders of East Prussia. The aircraft strength of the 
Luftwaffe on the Eastern Front fell_to 1,730. planes. These drives 
continued until checked temporarily in August. The Reds then 
drove to the south on the Romanian Front and fanned out to the 
north, west, and south into Hungary and Yugoslavia and over 
the Danube into Bulgaria. When the Russians.finally-advanced to 
Singhaslovaki, Austria, and Germany, the Luftwaffe. was suffer- 
ages in aircraft and strained crews. Bombing raids destroyed 
hundreds of German aircraft while they were being moved by rail 
in order to conserve aviation fuel. The German air forces were 
utterly unable to influence the general military situation. 

In these and later operations the performance of t] the. Soyiet 
Air Force was finer than ever before. Units Were receiving supe- 
rior Yak-9 and LA-7 fighters, as well as some IL-10's (remodeled 
ILZSy- Co-operation between the various arms also had im- 
proved. 101 Even the activities of political personnel had helped 
raise fighting spirit, now charged with the spirit of victory. This 
was especially to be seen in the aggressiveness and determination 
of air attacks as compared to those of earlier years. But losses 
remained high—about 18,000 planes a year. Fortunately circum- 
stances permitted the. Russians. to. continue fighting the Kind_of 
air war for which their air forces were especially equipped_and 
trained: primary reliance.could still be placed on ground-attack, 
fighter, and light- -bomber operations.in a.direct viernes ea 


their r destructive force on the Western Front that, in effect, th eer 
strategic and tactical air operations against Germany shielded the 
U.S.S.R. from much of the enemy's potential air strength. MS 
The final Soviet ground offensives of the war opened on p. 
um 13, 1845, Battressed by ed byf five Soviet air armies with a out 


ahead against “the Germans in | southern Poland and Hungary. 
Zhukov's armies then sprang forward from their bridgeheads 
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nearer Warsaw. At the end of the first week, the Red offensive 
had penetrated 100 miles on a front 400 miles wide.'?! Luftwaffe 
opposition was comparatively negligible, in spite of the transfer 
of over 700 aircraft from the West. Rokossovsky then moved on 
into East Pressia. 

In these operations, Soviet air units were moved with amazing 
rapidity to bases at forward airfields and landing areas. In certain 
cases they even used German Autobahnen as forward landing 
areas. 

Although the front was temporarily stabilized on the Neisse and 
Lower Oder Rivers, the tremendous power of the Red Army was 
soon on the march once more. Luftwaffe attacks by air-launched 
flying bombs and pickaback planes had only a nuisance value. 
Jntensive air preparation for the final offensive was marked, by 
the greatest Soviet Air Force sortie rate of the war: 17.500 flights 
"on March 16, 1945.15 After Allied armies reached the Elbe River 
sixty miles from Berlin on April 11, new Soviet offensives were 
undertaken by Zhukov and Konev, supported by about 8,000 
aircraft. 

In the battle for Berlin, which lasted two months and ended 
the war in Europe, the Luftwaffe fought with desperatiou; until 
the airfields of the city were captured, more than 1,100 sorties 
were flown each day with the daily loss of about 200 planes.!99 
Asthe Russians advanced,.about 5,000 planes supported Zhukov's 

lst Belo-Russian Front alone. The sortie rates by the Russians rose 
to 15,000 a day. In April, the Soviet Air Force made about 215,- 
. 000 combat flights, and.about 45,000 tons. of bombs were released 
on enemy targets at the front.!°7 
Victory came to the U.S.S.R. with its air force at maximum 
strength. Had combat conditions required it, even greater strength 
would have been available from Soviet factories. In 1945, Russia 
actually was holding back new aircraft from the front; many of 
the 6,000 or more planes—particularly fighters—provided to the 
Soviet Union by the United States between March, 1944, and 
August, 1945, were not even required. Soviet industry was by that 
wea partly because of United States economic 
aid. 

Even special elements of the Soviet Air Force that were not 

| responsible for direct support to the Red Army were at peak 


During World War II 193 


strength at the end of the war, notably the ADD, naval aviation, 
and the air defense (PVO) fighter force. These air-force com- 
ponents nevertheless failed to develop their primary capabilities 
to the same extent as others. 

Air-borne_forces were not effectively employed either, except 
in Small-scale air drops or as infantrymen. No need ever de- 
veloped for a large strategic air arm similar to that perfected by 
the United States 8th Air Force; for a long-range, offensive 
naval air force; or even for a modern force of air-defense aircraft 
stationed at critical targets in the interior. Apart from the assump- 
tion of some of these responsibilities by United States and British 
bomber commands, Soviet ground-force advances with partisan 
support reduced the requirement for major paratroop operations 
after 1943. 

During. World. War-II,-the-ADD.-served. largely _as_a_tactical 
force in support of Red Army operations because most of the 
planes assigned to it were two-engine bombers and transports 
(IL-4's, LI-9's, B-25's, etc.) of limited range. There were only 
4 few hundred four-engine TB or PE-8 bombers in the entire 
force? Approximately one-third of all sorties flown by the ADD 
was against enemy troops, especially the tactical deployment of 
forces, an even greater number was directed. against. so-called 
interdiction targets behind enemy lines. These tactical-support 
operations included intensive bombing of such targets as rail and 
road junctions, supply and communication centers, airfields under 
200 miles from the front, and enemy ports, as well as long-range 
reconnaissance and the airlift of personnel and supplies (includ- 
ing the support of air-borne operations and partisan forces)!!! 
Fighter escort was provided for many ADD tactical missions, 
which usually were flown during daylight hours. By 1944, some- 
times as many as 700 ADD aircraft sorties were made during one 
twenty-four hour period along the entire front. 

When long-distance independent bombing attacks were carried 
out, the operations were poorly planned and comparatively in- 
effective. Often only from twenty to thirty per cent of the aircraft 
on a mission reached their objective.!? Most of these operations 
involved only from 150 to 200 planes flying singly at night with- 
out fighter escort? Navigation and bombing accuracy were 


- 
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poor,"^ although improvements were noted towards the end of 
the war. 

ADD targets, which increased considerably in 1943, included 
Helsinki, Koenigsberg, Danzig, Tilsit, Bucharest. Budapest, Con- 
stanta, Warsaw, Stettin, and many occupied Russian cities. An 
important objective of the attacks against cities in Germany, 
eastern Europe, and Finland, was to undermine morale and 
spread political propaganda, especially in the nominal raids on 
Berlin in 1941 and in the attacks on Finland in 1944, when the 
U.S.S.R. hoped to force that country to capitulate. Propaganda 
leaflets often were scattered by ADD planes on these raids. Be- 
cause of the advancing Soviet front, many of these air attacks 
had the added advantage of providing support for Red Army 
offensives. 

'The continuing importance of political and other nonmilitary 
considerations was reflected in many other aspects of Soviet avia- 
tion policy and practices during World War II. Western diplo- 
mats noted, for example, the Soviet tendency to stress political 
conditions in discussions of military aid to the Soviet Air Force. 
Molotov's trip to the United States in 1942 was quite obviously 
taken in the latest Soviet four-engine bomber, the TB-7,''" in 
order to display Soviet accomplishments in aircraft construction. 
At that time the U.S.S.R. wanted to show the United States that 
its new long-range force would be qualified to receive American 
four-engine B-17's and B-24's. (These planes were, however, never 
provided in quantity afterward under Lend-Lease.) 

Political objectives were also visible in the formation of Soviet 
Air Force regiments manned by nationals of several eastern Euro- 
pean states during the war, particularly Poles. The U.S.S.R. hoped 
to influence the postwar political and military policies of these 
states, especially through the aid of Communists in their armed 
forces. The primary purpose of Communist-led partisan organiza- 
tions, supported by Soviet aircraft, in the countries occupied by 
Germany was to instigate postwar revolutionary movements. To 
further this end the Russians often sought to undermine the posi- 
tion of indigenous forces hostile or unamenable to Communism, 
withholding direct assistance from them, as in the case of the 
thousands of Polish patriots who rose against the Germans in 
Warsaw in mid-1944. The rapidity with which the Soviet Union 
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attempted to establish air routes to the countries of the Middle 
East and eastern Europe, Finland, and Germany during the clos- 
ing years of the war was also conditioned by political motives. 
Such air links were used to transport agents, to support local 
Communist cadres, and to advertise Soviet air power. Political 
considerations may also have been behind the negligence of the 
U.S.S.R. to provide adequate air protection for United States 
convoys bound with supplies to Murmansk during the summer 
and autumn of 1942, when such aid was most needed. Requests 
for permission to base Allied air units at Murmansk for convoy 
defense had been refused; perhaps the Russians expected that 
losses at sea would intensify the drain on the American war 
economy as high-priority orders were continually renewed.!!? At 
that time, Soviet Lend-Lease orders were being favored by the 
United States over its own requirements. Even the destruction of 
a large force of American B-17s at Poltava in the Ukraine, in 
June, 1944," may have been due to a kind of calculated negli- 
gence in that the Russians had accepted responsibility for the 
local air defense of United States aircraft engaged in shuttle 
bombing from Soviet bases and could easily have assigned enough 
fighters to protect them. Responsibility in such matters clearly 
lay with the Soviet Air Force, for the U.S.S.R. refused to allow 
foreign air units to operate from Russian soil even for the pur- 
pose of defending equipment donated by the West or used in 
support of the Soviet war effort.148 

The suspicious attitude of the U.S.S.R. in dealing with the 
United States in aviation and other military matters was also 
based on reasons of national security. The Russians even insisted 
on ferrying into the U.S.S.R. the Lend-Lease aircraft received 
from the United States, bringing the planes in mostly via Alaska 
and Iran: over sixty per cent of such aircraft received were ferried 
in this way. United States military personnel were not wanted 
within Soviet borders, even though their mission was to help 
train Red fliers in American planes. During the Red Army 
offensive in the Balkans towards the end of the war, the Soviets 
called a halt to local co-ordination of United States air opera- 
tions with Soviet ground offensives and would not allow Amer- 
ican aircraft over the Red lines. All in all, the United States was 
not fully considered an ally but only another enemy of Germany. 
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Soviet air-borne forces, which-were-largelv. supported ..by air 
anmts.ot. J were ineffective during World-War 1I when 
they attempted to carry out major operations in co-operation with 
ground forces. The first reported use of a sizable number of air- 
borne troops was during the fighting at Rostov, in 1941, and later 
during the Battle of Moscow, where six brigades were in action.!!? 
In August, 1941, parachutists from the 3rd Airborne Corps in the 
Ukraine had been dropped into the besieged city of Odessa.!?? 
Paratroopers and air-transported troops were engaged also during 
the first years of the war at Smolensk, in the Crimea, and in large- 
scale operations near Vyazma. Operations at that time were 
hampered by a shortage of transports, and then and afterwards 
the strength of air-borne forces was weakened through the use 
of many of them as regular infantrymen at Stalingrad, Leningrad, 
and in the Ukraine.'?! In the fall of 1943, major air drops in the 
Kaniev area, near Kiev, and at Cherkassy were carried out by 
reconstituted air-borne forces, but these operations were neither 
planned nor executed successfully.1*? Operations in the Crimea 
during the spring of 1944 were equally unrewarding. In general, 
timing and air-ground co-ordination were poor, the troops showed 
a lack of proper training, and equipment was too light. Many of 
the larger air-borne attack forces did not have the support of 
artillery or heavy weapons. Because of faulty navigation and co- 
ordination, men and equipment were either too widely scattered 
in the drop zone or, on occasion, landed in the wrong place.!?? 
Dropping techniques showed little later improvement. Although 
in August, 1945, air-borne troops managed to occupy parts of 
Manchuria and Korea, their success was primarily due to the light 
opposition they encountered. 

Because of these and other deficiencies air-borne operations 
were restricted mainly to rear areas near the front where survival 
could be insured through early relief by Red Army ground 
forces.™™ In the words of a Soviet general, “The landing of 
mighty air-bome forces with strong technical equipment was 
beyond our strength.”!25 

The most effective wartime use of air-borne forces was in the 
support and supply of guerrilla and partisan bands, and in the 
execution of reconnaissance, sabotage, and intelligence missions 
behind the lines. Gliders were frequently utilized in helping the 
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partisans. By 1948, the Russians had developed very capable 
methods for integrating such operations into their general war 
| plans. 
~ The Civil Air Fleet provided great assistance to the air-borne 
forces. During the entire war period Soviet civil transports 
dropped 37,000 paratroopers in the German rear and executed 
airlift missions to the guerrillas.!?5 The flying time of Soviet trans- 
ports amounted to about 4.5 million hours in the war, most of 
| them spent in carrying able-bodied or wounded troops, civilians, 
and cargo loads.!?* 

-— Soviet air-defense fighter units received much less combat 
experience in their primary role than fighter units subordinate to 
the regular air armies. There was little need to develop a 
large, modern air-defense fighter force in rear areas during World 
War II; except for the limited German air offensive against 
Moscow in 1941 and such occasional bombing operations against 
Soviet production centers as were undertaken in June, 1943,!?9 
the Luftwaffe was unable to embark on a systematic strategic air 
offensive against the U.S.S.R. 

That the Russians failed to rely much on radar for. early-ssazn- 
ing systems and for the ground control of fighter interceptions is 
partly attributable to this condition of relative. security. against 
strategic bomber attack and to their minor use of air power in 
"other than ground-support operations.. Ground radars produced 
at home or received from the United States were adopted for 
warning purposes and for experimental use only toward the end 
of the war. Improvements were noted in the visual and sonic 
components of the Soviet early-warning system, particularly near 
the front, and attempts were made to overcome deficiencies in 
antiaircraft artillery, which had proved rather ineffective against 
targets at medium and high altitude. In 1943, the Russians even 
experimented with an air-barrage rocket? Attention was also 
paid to passive defense: Soviet Major General Kobeleff declared 
in early 1943 that more than 55 million citizens had passed 
examinations in air-raid precautionary measures.!?! 

The U.S.S.R. made certain that air-defense fighter units re- 
ceived new aircraft types and even endeavored to. develop a 
night- ght-Bghtér | capability. The increased importance of Soviet 
fighter aviation in air defense is illustrated by the fact that sixty- 
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eight per cent of all German aircraft downed by the Soviet PVO 
in 1944 were accounted for by fighters.'?? Night-fighter training 
had begun in the Soviet Air Force as early as 1942, but night- 
intercepter techniques remained primitive. Primary depend- 
ence was placed on searchlights to illuminate enemy aircraft. 

Soviet naval aviation was used less during the war than the 
tactical air Armies, for the German war plan provided for the 
capture of Soviet naval bases from the land instead of from the 
sea. Large-scale landing operations were not attempted, except 
possibly for a few made in the Baltic. No major naval battles 
were fought between the belligerents in Soviet waters, restricted 
as they are by ice floes or coastal configurations, and, in any case, 
the Germans used only light naval vessels against Soviet forces. 

Since Soviet naval air units were equipped primarily with 
short-range, land-based aircraft, the comparatively limited mari- 
time role of the Naval Air Force during World War II becomes 
even more understandable. The Soviet Navy was viewed his- 
torically as a defensive force and equipped as such. The possi- 
bility of attaining "command of the seas" was not accepted by 
Soviet military planners. 

Naval air units during World War II, as in the past, co- 
operated with the Red Army both on the offensive and in retreat. 
For example, they participated in the defense of Odessa and the 
Crimea and played an important part in the reoccupation of the 
Baltic states, East Prussia, and Danzig. Their performance in 
such operations on occasion surpassed that of Soviet Air Force 
units of comparable size, presumably because the standards of 
training of the Naval Air Force were superior, less affected as 
they were by the hardships and depletions of sustained combat.!?t 
The additional use of naval aircraft to bomb inland targets in 
Eastern Europe is another example of the flexible employment of 
Soviet air power. But such uses of naval aviation were quite 
limited. When employed in a maritime role, naval units mainly 
supported Red Army landing operations, bombed enemy naval 
bases, engaged in aerial mining and antisubmarine warfare, 
attacked German convoys and warships, and provided convoy 
escort and naval reconnaissance.?* Convoy attacks were carried 
out in the Black Sea and Baltic Sea, and in the arctic.139 It was 
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in the Black Sea that the Russians conducted most of their 
restricted amphibious operations with air support. 

As in the past, naval air forces operated under the control of 
each of the four separate naval fleets in the Baltic Sea, Black 
Sea, Northern Sea, and Pacific Ocean.!?* Additional naval air- 
craft were attached to naval flotillas on major rivers. When naval 
air units provided direct support for army operations, howover, 
Red Army commanders probably determined their employment. 


Military Operations Against the Japanese 


After the defeat of Germany, the Russians immediately began 
deploying air units and supplies for the war against Japan. Rus- 
sian political and territorial ambitions in the Far East made it 
essential that the U.S.S.R. share in the victory over the Japanese; 
indeed, Soviet participation had already been agreed upon at the 
Yalta Conference. Therefore, on August 8, 1945, the U.S.S.R. de- 
clared war on the Japanese Empire," the date having been 
moved ahead in view of the imminent surrender of Japan.!?? The 
United States had dropped the first atomic bomb on Hiroshima 
on August 5 and a second on Nagasaki a few days later. 

The aim of the Soviet armies was to destroy the main Japanese 
land forces in Manchuria and Korea—the Kwantung Army-—in the 
shortest possible time. The Soviet offensive, supported by aircraft 
from three air armies, was launched simultaneously from three 
directions, '? under the command of General (later Marshal) 
Vasilevsky. The Soviet Air Force attacked railroad junctions at 
Kirin, Harbin, Chailar, and Chiamusur, among others, and targets 
in North Korea.!!! More direct support was given to advancing 
Red Army columns. The Soviet Pacific Fleet, including its naval 
air component, was assigned the task of disrupting the Kwantung 
Army's maritime transportation and participating in the seizure 
of southern Sakhalin, the Kuril Islands, and North Korea. 

Faced with the destruction of its home islands and the fall of 
the Kwantung Army, the Japanese Government announced its 
acceptance of unconditional surrender on August 14, but the war 
continued to about September 1st. By August 20, the Soviet Ist 
and 2nd Far East Army Groups had occupied Harbin and Kirin, 
and the Soviet Baikal Army had seized Changchun and Muk- 
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den.'*2 The fourteen years of rule of the Kwantung Army in 
Manchuria were ended. Japanese counterattacks in southern 
Sakhalin Island had been crushed by this time and Soviet naval 
forces had landed in the Kuriles. Red troops advanced to Dairen 
and Port Arthur on August 23, joining the air-borne forces landed 
in that area. By September 1, the Kuriles were cleared of 
Japanese troops and the Kwantung Army was demobilized. The 
way was open to sign the instrument of surrender the following 
day aboard the American battleship “Missouri” in Tokyo Bay. 


The Soviet Aviation Industry 


The successful.development of Soviet air power during World 
War Il was to a large extent due to the achievements of the avia- 
tion industry. When the Germans attacked, the Russians evacu- 
ated more than one-half their aircraft assembly and production 
facilities, five of the largest engine factories, and a number of 
research institutes, subsequently locating them in accordance 
with carefully laid plans at industrial centers from the Urals and 
Volga basin to the Maritime Territory in the Far East.** Within 
a remarkably short time the relocated plants, as well as factories 
previously constructed out of the reach of the Germans, were 
producing improved aircraft types at an accelerated rate. Lend- 
Lease and other forms of United States aid in matériel and per- 
sonnel greatly helped in supplying raw materials, equipment, and 
technical advice. 

The Soviet aviation industry concentrated on the production of 
fighters, fighter-bombers, and ground-attack planes to meet the 
primary requirements of the air forces. Production types were 
skillfully adapted to shortages in raw materials, skilled labor, and 
machine tools. Throughout most of the war emphasis was placed 
on bettering the performance of basic aircraft and engine types 
already in mass production and on reducing modifications to a 
minimum. By 1943, however, more attention could be given once 
more to new designs and to research and development.’4® As the 
Red Army forced the Germans into retreat, a number of the 
evacuated plants were returned to western Russia, The Russians 
then began to look beyond the requirements of the war to the 
future. They sought to capitalize on the opportunities created by 
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the war to acquire scientific, technical, and material assistance, 
both from the Allies and from the enemy, in order to speed up 
the postwar development of their aviation industry. 

The quantitative growth of Soviet airframe and engine produc- 
tion during World War II provides a meaningful index of the 
contribution of the industry to the Russian victory. During the 
war the Soviet Union allegedly produced almost 170,000 aircraft 
and about 275,000 aircraft engines of various types.™*® Aircraft 
production increased more than threefold compared to the level 
attained before the German attack. At the end of 1941, only about 
500 planes could be turned out each month because of the dis- 
location caused by the transfer of factories, the loss or destruction 
of equipment, changes in the labor force, retooling problems, raw 
material shortages, and the difficulties of transport.!^" Fortunately 
for the Russians, German production had also failed to expand 
appreciably. The German aircraft industry was producing less 
than 1,000 aircraft a month by the end of 1941, an increase of 
only 300 planes a month over a period of two years. By March, 
1942, Soviet production began to accelerate rapidly. Over 1,000 
planes a month were rolling off the assembly lines during the 
summer,"® and total aircraft production for the year was over 
26,000,'*° an increase of approximately seventy-five per cent over 
1941. From then on the industry was free of major hindrances, 
and prospects for further expansion were excellent.5" The pro- 
duction rate in 1948 rose to about 8,000 a month, with an annual 
total of over 37,000 planes, particularly in fighters. The United 
States production rate of 7,100 aircraft a month was still, of 
course, superior to that of any belligerent nation.!* 

Soviet production in 1944 was approximately 40,000 aircraft,!5? 
a rate equal to that of the Germans, who were finding it extremely 
difficult to maintain their air strength under Allied air attack.!5 
About seventy-two per cent of the aircraft produced in the 
U.S.S.R. in 1944 were fighters or ground-attack planes; thirteen 
per cent were bombers. Only from 200 to 250 four-engine 
bombers were turned out yearly, while the annual production rate 
of the IL-4 medium bomber surpassed these numbers more than 
ten times.!^5 By 1944, the Russians had abandoned any intention 
of developing their own heavy-bomber force for use against the 
Germans and were improving transport and trainer production 
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and design. Three factorics were manufacturing about 75 LI-2 
twin-engine transports a month by the end of 1944 and trainer 
production was rising to a monthly level of between 400 and 
500.58 By 1945, the industry could slacken its efforts somewhat 
as victory drew near and reserves of Lend-Lease aircraft exceeded 
combat requirements. Total aircraft production fell to about 
85,000 planes in 1945. 

The labor force in the aviation industry by 1944 comprised 
between 650,000 and 750,000 workers,'55 most of whom were 
employed in the twenty large airframe and eleven aero-engine 
factories which made most of the planes sent to Soviet Air Force 
units. 

Production organization and technology changed considerably 
in many aircraft and engine factories during the war. The demand 
for quantity production called for further improvements in equip- 
ment, particularly the introduction of more machine tools and 
labor-saving devices.? Attempts were made in the early years 
of the war to increase subcontracting to machine-building plants 
outside the aviation industry, especially for parts requiring a good 
deal of labor; but the level of preparedness and of technical and 
technological work in machine industries in the east was not 
sufficiently high. As a result, in relocated and newly-built aviation 
plants forging, casting, and prefabricating were once again fully 
developed, tool and repair shops were reopened, and machine 
shops were expanded.! Even in 1943 many plants were making 
virtually every part and accessory except guns, tires, engine props, 
and instruments. By the end of the war, however, more pre- 
fabricating plants had been constructed to supply aviation 
factories with cast and forged parts in rough or rough-worked 
form, and specialization and interchangeability had been fur- 
thered in the production of aircraft aggregates and assemblies.!*' 
But automation remained at a very low level. By 1945, most air- 
craft factories were producing in large series according to the 
flow system, and efforts were being made to convert additional 
plants to the more up-to-date continuous flow system which de- 
manded improvements in production planning, uninterrupted and 
rhythmical operations in the production cycle, a minimizing of 


intermediate storage, and changes in shop and administrative 
organization.!6? 
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Many Soviet aircraft produced during the war, notably fighters 
and ground-attack planes, were of wooden, plastic-bonded, or 
mixed construction, with wood-fabric, duraluminum, and steel 
structures." Wood was widely used primarily because of the 
short supply of aluminum. By 1989, various methods had been 
adopted for improving wood materials, including special curing, 
impregnation with resin, and the use of preservatives,“ and each 
aircraft design was subjected to extensive flutter analysis. The 
strength of the plywood used in the wing skins of both the Yak-1 
and MIG-3 was about the same as that prescribed by German 
standards, and the bonded birch used in the LAGG-8 had high 
tensile and compression strength.’ The quality of other materials 
was of a high standard. Toward the end of the war, the avail- 
ability of raw materials made it possible for the Russians to use 
mostly light alloys. 

Most of the fighter aircraft made during World War II were 
designed by Yakovlev and Lavochkin. According to one source, 
over 10,000 Yak fighters were produced.!* In 1941 and 1942, 
fighter production was concentrated on turning out the Yak-1, 
MIG-3, and LAGG-3 of prewar design. But these planes could not 
quite measure up to their German counterpart, the Me-109, even 
when provided with more powerful engines. Quantity produc- 
tion was obtained by sacrificing technological progress. Lavoch- 
kin's LA-5, which appeared before the end of 1942, could carry 
bombs or rockets under its wings like most Soviet fighters. All of 
them had a low weight-to-power ratio by United States stand- 
ards,''* and consequently a good rate of climb. The LA-5 could 
even outmaneuver the Luftwaffe Focke-Wulf 190.195 The Yak-7?, 
as well as the Yak-3 which appeared afterward, were followed 
in 1944 by a number of modified Yakovlev fighters in the Yak-9 
series, a Lavochkin fighter of higher performance, the LA-7, and 
a small number of two-engine, single-seat fighter-bombers, the 
MIG-5's. By this time the Russians were giving much more atten- 
tion to improved design and quality of construction.!? Even 
better versions of the Yak-9 followed, in addition to a faster 
Lavochkin fighter, the LA-9, armed with both cannon and ma- 
chine guns. Wing loadings and landing speeds were about the 
same as those of American fighters.!*? 

By 1944, these design and production achievements enabled 
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the Russians to match all Luftwaffe fighter standards except those 
of German jet fighters, which were not much used on the Eastern 
Front. In their renewed efforts to develop jet engines and air- 
frames, the Russians were far behind the Germans. Apparently 
Soviet planners had estimated correctly that there was no need 
for an intensified program in this field to insure victory; but by 
the end of the war schemes were already being planned to use 
Allied aid and German technology to accelerate Soviet jet re- 
search. 

Among ground-attack aircraft, the modified IL-2 satisfactorily 
met wartime requirements. Combat experience proved that Ilyu- 
shin had made an original contribution to tactical air warfare in 
designing this plane. Attempts by other designers to produce 
ground-attack aircraft were unsuccessful. The IL-2 soon replaced 
the SU-2 attack bombers, even though the slow speed (from 225 
to 278 miles per hour) of the former and its lack of rear armament 
made it comparatively vulnerable to fighters and to improved 
German antiaircraft fire. A two-seat version (probably the IL-3) 
was consequently introduced in 1942.17 The fire of its rear can- 
non and its two forward-firing cannon and four machine guns 
helped restore the combat value of the Russian Sturmovik, par- 
ticularly when escorted by fighters. In 1944, a better version, the 
IL-10, was delivered to combat units.!'? It had a more powerful 
engine and was capable of carrying a heavier useful load. Both 
types, moreover, could carry aerial rockets. 

The only new bomber developed during the war was Tupolev's 
TU-2, powered by two 1,850-horsepower engines. It required only 
two years to develop the production model from its design, in 
spite of engine delays. With its top speed of over 350 miles per 
hour and a range of over 800 miles, the TU-2 was a first-rate air- 
craft when it appeared in 1944, equal in performance to its West- 
ern counterparts. It was even more efficient than the PE-2. Most 
of the Soviet bomber types produced in large quantities were 
improvements on designs dating from the late 1930's. These in- 
cluded the two-engine PE-2, Yak-4, IL-4 (an improvement of 
the DB-3F) and, at the beginning of the war, some modified SB 
light bombers. Improved engines helped to raise their perform- 
ance. The Russians even resurrected two prewar light-bomber 
designs by Ermolaev, the ER-2 and ER-4, but they were too 
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slow and lacking in range.’ Like the Germans, the Russians 
apparently found that their basic light-bomber types were doing 
their job adequately enough to make retooling for entirely new 
designs unnecessary in most bomber plants, thus avoiding serious 
production delays. In the heavy-bomber class, TB-7 production 
gave place to limited production of the PE-8 four-engine bomber, 
an aircraft of sturdy, clean construction. The PE-8 was slightly 
larger than the United States B-17 but of inferior performance; 
actually it was only an improved version of the TB-7.!% Like 
most earlier Soviet heavy bombers, its defensive armament was 
deficient. 

The Germans also failed to produce four-engine bombers in 
quantity. The He-177, which appeared in small numbers, per- 
formed badly; programs for developing the Ju-288 and other 
conventional Jong-range bombers were abandoned. Even the 
turbojet-powered Me-264, designed to be ready for service in 
1944, was too late. Hence, the ambitious plans for a strategic 
bomber offensive to be launched against the U.S.S.R. later in the 
war were never carried out. 

The Soviet version of the American DC-8, called the PS-84 or 
LI-2, remained in production throughout the war. In 1944 and 
1945, however, when production pressures were reduced, Soviet 
factories turned out a few light transport types of native design, 
and work began on designs for a postwar replacement for the 
LI-2. In 1944, the low-powered, twin-engine Shche-2 and the 
single-engine Yak-10 prototype appeared, followed by the limited 
production of the two-engine Yak-6 and Yak-8.17> These aircraft 
were needed for liaison work and short cargo and passenger hauls, 
and they could also be used as trainers. 

As in prewar years, the Russians were reluctant to devote 
production facilities to aircraft which could be used only in train- 
ing schools and units. Most wartime flight training was given in 
such standard prewar trainers as the UT and in such newer air- 
craft modified for training as the PE-2, the LA and Yak series, and 
in other multi-engine, combat types. As the end of the war drew 
near, however, a Yakovlev single-engine, two-seat trainer, the 
Yak-1i, was launched in series production.: The requirement 
had increased for intermediate and advanced trainers with better 
performance than that of prewar designs. 
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Although the importance of air reconnaissance increased con- 
siderably during the war, special reconnaissance types were never 
designed. Instead, the Russians continued to use combat planes, 
particularly fighters and ground-attack aircraft, and they relied 
on twin-engine bombers like the IL-4 for the longer flights. The 
single-engine Yak-10 and Yak-12, both of which appeared late 
in the war, were also used for short-range reconnaissance in addi- 
tion to liaison duties. No new marine designs were produced.!** 

As in the past, aircraft-engine production was confined pri- 
marily to a comparatively few basic types developed from West- 
em designs. Changes in series and modifications in production 
were more restricted than for airframes. Four types of air-cooled 
engines (the M-88, M-82. M-62-IR, and the improved M-11) and 
three types of liquid-cooled engines (the M-105-PF, M-107, and 
AM-38) were the principal ones manufactured in large numbers. 
In addition, AM-35's and M-42’s were in production for short 
periods during the war, and the Ash-21 engine was designed for 
the Yak-1l trainer in 1945. Horsepower ratings ranged from 145 
for the M-11 to from 1,600 to 1,850 for the powerful M-82, M-107, 
and AM-38 engines.!:? Engines in the latter group were installed 
in a number of different fighters, bombers, and ground-attack 
planes. 

In modifying these engines and introducing them into mass 
production, the Soviet aircraft industry acted with speed and 
efficiency. In developing foreign engines, higher levels of engi- 
neering skill were evident than during the prewar years. 


U.S. Assistance to Soviet Aviation 


The importance attached by the Soviets to obtaining assistance 
for their air force and aviation industry from the United States 
was again evident immediately after the Nazi invasion. In the 
first official Soviet request for aid presented to the United States 
on June 30, 1941, the categories indicated as most urgent were 
aircraft—3,000 bombers and 83,000 pursuit planes—antiaircraft 
guns, toluol, and aviation gasoline and lubricants.17° Few of these 
requirements could be met during the first year, in spite of the 
high priority placed by the Roosevelt Administration on such aid. 

In time, however, United States Lend-Lease and related assist- 
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ance made an increasing contribution to the Soviet war effort 
against Germany. But Soviet demands were not limited to that 
objective alone. The U.S.S.R. exploited United States aid in order 
to strengthen its air power for the expected renewal of the revo- 
lutionary struggle against the West after the war. In addition to 
approved procurement, the Russians carried on extensive indus- 
trial and scientific espionage in the United States and other Allied 
countries in critical areas of aircraft and weapons development. 
Such activities were more successful than ever before, eased by 
the circumstances of wartime collaboration and abetted by West- 
ern traitors, sympathizers, and dupes. 

During World War II the United States Lend-Lease supplied 
the Soviet Union with large quantities of machine tools, raw 
materials, petroleum products, construction machinery, and other 
equipment and supplies to support the building and operation of 
planes and engines. By September 30, 1945, the United States had 
shipped to the U.S.S.R. almost 17.5 million long tons of cargo.1*? 
The total Lend-Lease bill rose to 11.141 billion dollars. About 
one-third of this expenditure was for industrial materials and 
products for the expansion and relocation of Soviet industry,!*! 
and much of it directly or indirectly aided Soviet aircraft pro- 
duction. 

United States aid included 500 million dollars worth of machine 
tools, entire factories (an aluminum rolling mill, a tire plant, 
power plants, etc.), 2.67 million tons of oil and gasoline, 35 million 
dollars worth of petroleum refinery equipment, about 3.8 million 
tires, 2.25 million tons of steel, 400,000 tons of copper, and 250,000 
tons of aluminum? This amount of aluminum, so important in 
aircraft construction, represented over twice the level of Russian 
production during the last year of the war. Annual deliveries from 
the United States increased considerably by 1944, when such aid 
was no longer so important to the Soviet war effort. 'This increase 
in demand, typical of Soviet practice, had begun to accelerate 
after Stalingrad.!5? According to one source, “the Lend-Lease [to 
the U.S.S.R.] of machine tools and special aeronautical equip- 
ment such as automatic hydraulic presses, shears, tube benders, 
stretchers, and the like alone amounted to enough to set up almost 
completely a smal] industry capable of producing 10,000 modern 
fighter aircraft annually.”1* 
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The United States alone sent to Russia almost 14,000 airplanes 
of many types,” such as fighters, bombers, transports, trainers, 
observation planes, and flying boats, including spare engines and 
parts. United States P-89’s and P-40 fighters, A-20 and B-25 
fighter bombers, and C-47 transports were important additions 
to Soviet air might, especially after mid-1942. Some of these 
planes even contained advanced features of design, construction, 
and equipment (including radios, radar, and armament) which 
the Russians carefully studied and, in certain cases, incorporated 
into their own aircraft programs.!55 With an eye to the future, 
the Soviet Air Force held back thousands of these planes from 
the front in order to conserve them for use during the period of 
transition to jet aircraft. The ambitious Soviet plans to absorb 
territory in eastern Europe and the Far East after World War II 
ran the risk of starting a new conflict before jet planes could be 
adopted. 

The United States also sent official supply and military missions 
to the U.S.S.R. which included aeronautical engineers and Air 
Corps personnel.!5' The United States Military Mission in Mos- 
cow allegedly "gave the Russians about all the military and tech- 
nological information that [it] had. . . ."!59 According to the head 
of a United States military mission in Russia in 1948, “We never 
lost an opportunity to give the Russians equipment, weapons, or 
information which we thought might help our combined war 
effort." 5? As usual, Russia did not reciprocate. The primary task 
of the United States supply mission in the U.S.S.R. (which be- 
came a division of the United States Military Mission) was to 
aid the Russians to formulate their programs for requesting assist- 
ance from the United States, so that their war effort would benefit 
as much as possible. Members of this mission visited Soviet plants 
and furnished technical assistance in methods required to increase 
and improve production. United States engineers even installed 
and supervised catalytic polymerization and hydrogenation units 
essential for producing high-octane fuel. The value of this assist- 
ance also transcended the needs of the war years. In addition, 
United States aircraft corporations that were providing Lend- 
Lease aircraft to the U.S.S.R. sent technical missions which 
undoubtedly furnished useful information to Soviet Air Force 
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engineers and representatives of the Soviet aviation industry at 
the plants they visited. 

Not satisfied with legitimate procurement, the Russians seized 
four United States B-29 four-engine bombers which had been 
forced to land in Maritime Territory in the Far East in 1944.19" 
They copied the designs of these aircraft, the latest in heavy 
bombers at that time, hoping to facilitate the development of a 
modern long-range air arm after the war by overcoming in one 
stroke the technological deficiencies which had previously ham- 
pered the native design of heavy bombers. 

The United States had tentatively consented to ship heavy 
bombers to the U.S.S.R. in September, 1941, but the President 
later decided not to do so in view of objections from the British 
and of American requirements in the Pacific.'?! In April, 1944, 
Stalin asked the United States for more than 500 four-engine 
Liberators and B-17's.!?? Again this alleged “requirement” was not 
accepted. Although the Russians did manage to obtain some 
B-17's and B-24's in 1943 and 1944,79? the limited range of these 
aircraft prevented their future use against the United States in 
another war. This meant that they were not worth reproducing. 

The B-29 had much finer capabilities. The Wright engines in 
the seized B-29's were quickly copied by the Soviets and put into 
production under the guidance of Shvetsov, so that even before 
the fall of Germany, the U.S.S.R. could boast of having developed 
a 2,200 horsepower engine, the Ash-90.!?* By 1945, the technical 
exploitation of the B-29 and its electronic equipment was well 
underway. Assistance in later phases of this work may have been 
contributed by Soviet personnel trained in the United States dur- 
ing the war in the use of radar and the Norden bombsight.!?5 

The priority attached to acquiring a suitable long-range aircraft 
was undoubtedly stimulated by Soviet awareness, as early as 1942 
and 1948, of the rapid progress being made in the United States 
and England toward the development of an atomic bomb.!?" If 
Russia could obtain suitable delivery vehicles for such a bomb 
and enough atomic secrets from the West to make up for the 
early wartime lag in the Soviet atomic research program, in less 
than a decade the U.S.S.R. might hope to threaten the heart of 
United States power for the first time in history. 

The Russians also obtained for their air power considerable 
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assistance from within the United States through the Soviet Pur- 
chasing Commission, diplomatic and consular agencies, Amtorg, 
and covert agents. Wherever possible, legal organizations were 
used as a front or cover for espionage and illegal procurement. 

The first representatives of what became the Soviet Purchasing 
Commission flew to the United States from Russia in two flying 
boats in September, 1941,!% following the arrival of a Soviet 
military mission two months earlier. This was at the time of the 
Hariman-Beaverbrook Mission to Moscow, which laid the 
groundwork for Western aid.1** The Russian planes brought in 
forty-seven pilots, engineers, and wireless experts to choose flying 
equipment for the Soviet Air Force.!9? 

In the coming years the number of Russians attached to the 
Soviet Purchasing Commission in the United States increased. By 
the end of hostilities in Europe, the Commission had over 1,000 
employees.° Many were assigned to the Commission's aviation 
section, headed by an Air Force major general. Commission 
employees included Air Force officers in civilian guise and even 
scientists of high standing. 

'The Soviet Purchasing Commission in Washington served both 
Lend-Lease and intelligence purposes.?^' Its business connections 
with practically every important industrial unit in the United 
States and the circumstances of wartime collaboration enabled it 
to serve as an excellent cover for industrial espionage. Commis- 
sion representatives easily made contact with industrial man- 
agers, scientists, and engineers. 

The intelligence activities of this Commission and other Soviet 
agencies in the United States were considerably expanded after 
the German defeat at Stalingrad. In late 1943 or early 1944, 
Communist employees of the Commission were directed from 
Moscow to accelerate the collection of information on industrial 
developments in the United States, especially in the war indus- 
tries.?? The orgy of information-grabbing which followed in- 
cluded the acquisition of designs of industrial plants; special 
machines, parts, and details; and photographs and blueprints of 
technical processes in aviation fields. General Belayev of the 
Commission, for example, collected several volumes of blueprints 
of aviation plants, machines, details, etc.?9? 

The scope and ease of penetration of Soviet espionage in the 
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United States during the war is attested by most reliable author- 
ities. Even when the Russians presented their first aid require- 
ment in mid-1941 it was evident to United States officials that 
the list of military secrets requested revealed “very efficient 
espionage."?* United States policy and practice later made the 
task of lifting secret information much easier. General John R. : 
Deane reported that thousands of Soviet representatives in the 
United States were allowed to visit manufacturing plants, attend 
schools, and witness tests of aircraft and other equipment. He 
stated: "Our policy was to make any of our new inventions in 
electronics and other fields available to the Russians once we had 
used such equipment ourselves, had exploited the element of 
surprise, and were satisfied that the enemy had probably gained 
knowledge of the equipment. . . ."?5 Major General Follette Brad- 
ley of the United States Army Air Corps reportedly stated that 
in the beginning of 1942 innumerable Russian civilian and mili- 
tary agents in the United States were free to move about without 
restraint or check and, in order to visit arsenals, depots, factories, 
and proving grounds, had only to make known their desires.?99 
Besides sending back to the U.S.S.R. under Lend-Lease informa- 
tion about complete industrial facilities with the most modern 
equipment, Russian agents also obtained, for example, the com- 
plete plans for the General Electric Plant at East Lynn, Massa- 
chusetts, which was making superchargers for aircraft engines,” 
as well as many reprints of important patents of airplanes, aircraft 
equipment, armor, and armament secured from the United States 
Patent Office.™8 By abusing the privileges of diplomatic immunity 
or by deceptive techniques, the Russians acquired such items as 
technical books and publications, plans, blueprints, motor parts, 
and fine precision drills, and shipped them home via Lend-Lease 
transport through Alaska, diplomatic pouch, and even ships fur- 
nished to the Soviet Union by the United States. Victor A. 
Kravchenko, a former economic attaché of the Soviet Purchasing 
Commission, testified that he saw sent to the U.S.S.R. large 
volumes containing many pictures of the United States aviation 
industry.2” 

Toward the end of the war, the collection of information, 
including drawings, manuscripts, and reports on United States 
developments in jet aircraft was given a high priority. By 1942 
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or the following year, the Russians had apparently recognized that 
jet propulsion would revolutionize military aviation and that the 
U.S.S.R. must prepare for an accelerated program to catch up 
with and pass the West in this field after the defeat of Germany. 
Fortunately for them, Bell Aircraft-the same company that was 
providing the Soviet Union with P-39 fighters under Lend-Lease— 
was also developing the first American jet plane, the P-59. A 
representative of the Soviet Purchasing Commission already 
legitimately assigned to the plant was thus in an advantageous 
position to obtain information about the P-59 program. According 
to testimony given in 1949 before the Committee of Un-American 
Activities of the U. S. House of Representatives in the Eighty- 
First Congress, this representative endeavored to obtain informa- 
tion (including reports of the National Advisory Committee for 
Aeronautics) on sweptback wings, compressibility, spring tabs, 
and other subjects concerned with the design and construction of 
high-performance jet aircraft.?:? Although his efforts were greatly 
frustrated by the Federal Bureau of Investigation, other Soviet 
agents probably were more successful. Soviet representatives 
apparently also obtained highly secret turbojet-engine data from 
the General Electric Company,?!! which was making the first jet- 
propulsion engine in the United States. The Russians also made 
attempts to acquire jet-engine secrets from the Westinghouse 
Electric Company, a forerunner in the early development of the 
axial-flow type of compressor used in the more powerful jet 
engines of later years. Amtorg, the Soviet trading company in the 
United States, provided a legitimate front and facilitated espion- 
age in this field.?1? 

Similar but less extensive procurement and espionage programs 
were probably directed against Great Britain and other Allied 
nations. 

Soviet atomic espionage in the United States, as well as in 
Canada and Great Britain, also enjoyed considerable success 
during World War II and enabled the U.S.S.R. to produce atomic 
bombs after the war in a comparatively short period of time. 
Many secret blueprints, designs, formulas, descriptions of instru- 
ments and processes, and other highly classified data about the 
active United States and Allied atomic programs were obtained 
through Russian spies; for Soviet espionage concerned with the 
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scientific and industrial aspects of the atomic bomb was highly 
developed.?'? Even significant quantities of fissionable material, 
including uranium oxide, uranyl nitrate salts, uranium metal, and 
heavy water were sent back to Russia from the United States and 
Canada, some of it with the approval of the Lend-Lease Admin- 
istration.* The amounts requested in 1943 were adequate to 
duplicate the successful U. S. chain-reaction experiments con- 
ducted at the University of Chicago in December, 1942.?5 During 
the war about ten physicists at various scientific institutions in the 
United States, Great Britain, and Canada were regularly or spo- 
radically sending atomic information to the U.S.S.R.?!e 


Exploitation of German Science and Technology 


by the Soviet Union 


Even before wartime opportunities to exploit the United States 
and its allies had run their course, the Soviet Government was 
preparing its program for the "economic disarmament" of Ger- 
many. Soviet leaders realized that the occupation of conquered 
German territory would make available unparalleled scientific 
and technical facilities and experience. In many weapon fields, 
including jet aircraft and guided missiles, Germany led the world. 
Even though the Germans had not greatly used advanced weap- 
ons against Russia, Soviet experts gleaned information about 
German technical progress both from the design and construction 
features of downed or captured aircraft and, of course, from their 
knowledge of the conduct of the war in the West. Soviet intelli- 
gence provided valuable information on this topic. 

At the end of 1944, the Soviet Government organized a special 
committee under the Council of Peoples’ Commissars, headed by 
Malenkov, to direct the economic exploitation of Germany. 
Shortly afterwards, groups of skilled engineers and technical 
workers from the various commissariats, including the aviation 
industry, were attached to rear units of the Red Army entering 
Germany, Hungary, Romania, and other eastem European 
states.?!" These officials were given military rank according to 
the positions they held in the Soviet war economy. Their task was 
to organize and direct the dismantling of war industries and 
research institutes, and to send captured equipment, technical 
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processes, designs, cte., back to the U.S.S.R. For example, in 
May, 1945. representatives from TsAGI, VIAM. and other 
Soviet aviation research institutes were sent to dismantle the 
German aeronautical experimental base at Berlin-Aldershof and 
the Kaiser Wilhelm Institute. The number of these technical 
agents increased gradually, until by the end of the war with Japan 
they totaled almost 60,000. German aircraft and missile factories 
and research institutes became objectives of the highest im- 
portance, while attention was also given to Germany's nascent 
atomic-energy industry. 

At first only a small percentage of the equipment at important 
facilities was shipped back intact; much was lost or disassembled 
through looting, incompetence, haste. and bad administration. 
Qualified dismantling teams could follow only behind forward 
troops of the Red Army, who often stripped or destroyed valuable 
facilities and equipment before moving on, and German looters 
were also responsible for losses or damage. Competition between 
Soviet industries, factories, design teams and ambitious or acquisi- 
tive dismantlers for choice items of equipment or processes fur- 
ther interfered with the orderly progress of such work.?'? 

The Russians therefore formed scientific institutes and Spe- 
cial Construction Bureaus (OKB's) at the principal aircraft and 
engine factories and equipment plants in East Germany, using 
German scientific and technical personnel under Soviet direc- 
tion." The OKB's were to restore production and emphasize the 
development of new types of experimental aircraft, jet engines, 
missiles, and special equipment. Designs and end items produced 
were shipped to the U.S.S.R. to support Soviet weapon-develop- 
ment programs. By the fall of 1946, however, the Russians 
changed their plans again and began to deport German scien- 
tists and technicians to the U.S.S.R.??! The Germans were to con- 
tinue their work in close support of postwar projects of the Soviet 
war industry; later their equipment and facilities in the OKB's 
also were sent east. 

The Russians were particularly fortunate in obtaining the prin- 
cipal centers where German jet aircraft and engines had been 
developed and produced and where guided-missile factories and 
experimental stations and important facilities in such fields as 
electronics, armament, and atomic energy had been located. 
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About eighty per cent of the German aircraft industry was located 
in the area occupied by the Russians??? Their acquisitions in- 
cluded the aviation factories of Messerschmitt, Focke-Wulf, 
Junkers, Heinkel, Arado, Dornier, BMW, Henschel, Siemens, 
Telefunken, and Askania, and experimental air stations. They 
obtained hundreds of jet and rocket fighters, including most of 
Germany's Me-163 and Ju-268 rocket fighters; construction details 
for the He-162 and a great number of half-finished planes; and 
many Me-262 and Arado-234 jet fighters and prototype jet 
bombers.?? Blueprints and plans for supersonic fighters also were 
obtainable. Soviet engineers gained possession of even greater 
numbers of jet and other advanced aircraft engines in perfect 
condition, especially the JUMO-004 and BMW-003 jet engines, as 
well as diesel and rocket engines.**4 Designs and models of even 
better turbojet as well as turboprop power plants were also seized. 
Moreover, German scientific and technical libraries were taken 
intact. In territories turned over to the Russians by the United 
States Army, aircraft factories had even been left in operating 
condition, except for files, diagrams and other papers.” The 
whole range of Luftwaffe and German Army radio-guided missiles 
and equipment likewise fell into Russian hands, including the 
V-2 and other surface-to-surface missiles, Henschel radar-guided 
bombs (Hs-292 and FX-1400), antiaircraft missiles (e.g., Rhein- 
tochter, Wasserfall, and Schmetterling), and air-to-air projectiles 
(Hs-298).??* The rocket test centers at Pennemunde and Lehes- 
ten, and related facilities, became spoils for the Russians. German 
radars of many types were also recovered, as were electronic 
factories and experimental facilities?" and Russia was even able 
to exploit German fuel technology, machine tooling, airfield con- 
struction standards and equipment, and other lines of endeavor 
connected with air power. 

Soviet acquisitions from Germany in the field of atomic energy 
were comparatively less important than those in the fields of 
aircraft and missiles, since much of Germany's nuclear-research 
equipment, and many scientists and technicians, had been moved 
to the southwestern part of the country. Nevertheless, the Rus- 
sians had probably obtained useful material and information from 
institutes and corporations in Berlin which were active in nuclear 
research and in directing the manufacture of uranium metal. 
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The Soviet zone of occupation also contained uranium mines and 
a heavy-water pilot project. In addition, several German nuclear 
scientists are known to have made important contributions to 
Soviet progress in isotope separation and nuclear equipment and 
such supporting fields as electronics, chemistry, and metallurgy.?*8 

The Russians used all sorts of employment inducements to 
obtain the services of German scientists and of weapon and 
equipment engineers and specialists in order to make best use 
of and to develop captured equipment and facilities. A highly 
organized and unscrupulous hunt was undertaken for key per- 
sonnel who resisted Soviet overtures, went into hiding, or had 
fled. These enlistment efforts were very successful in almost every 
technical field, including aircraft deign, guided missiles, and 
atomic energy. Many experts and technicians were later sent to 
the U.S.S.R. to work, including at Jeast 2,000 specialists in the 
aviation industry;??? in addition, the Russians utilized the services 
of technically qualified German prisoners of war. 

The acquisition and exploitation of German scientific and 
technical knowledge by the Russians was without precedent in 
modern history. The many benefits obtained by the Soviet air- 
craft industry accelerated technical advances as never before. 
Countless technical problems which otherwise would have slowed 
up progress in Soviet design bureaus were to be solved by Ger- 
man brains. Soviet engineers and technicians worked side by side 
with the deported Germans to learn as much as they could about 
modem weapon development and production, thus helping to 
alleviate the shortage of qualified native personnel. 


Research and Development in Advanced Weapons Systems 


Throughout World War II, theoretical research in priority 
areas continued, with primary stress placed towards the end of 
the war on the solution of problems relating to advanced weapon 
systems under development in the West; for example, a "crash" 
project was organized to solve theoretical problems of supersonic 
flight. In many fields, however, advanced research and develop- 
ment had declined temporarily in 1941 because of the disruption 
that followed capture or partial evacuation of laboratories and 
institutes in the path of the invading Germans; the loss, by reas- 
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signment, of trained personnel; and the primary need to improve: 
conventional weapons and techniques immediately required by 
the armed forces.?3e 

After about the first eighteen months of hostilities, the Russians 
were able to begin organizing their own special weapon-develop- 
ment projects in the same fields to which they gave priority in 
their industrial espionage operations; that is, in jet aircraft and 
engines, guided missiles, and atomic energy. Technical informa- 
tion on foreign programs and developments was carefully 
screened, translated, and distributed by special organizations. 

To insure that research projects should not suffer in the future 
because of a shortage of scientists and engineers in training during 
the years of conflict, the Russians not only deferred promising 
technical students from combat duty but even instituted special 
scholarships at various technical schools and higher educational 
institutions. Special wartime scholarships were established in 
September, 1943, at the principal aviation institutes of the Com- 
missariat of the Aviation Industry .?? 

Soviet wartime activities in advanced weapon fields can be 
illustrated by the jet- and rocket-engine programs which were 
revitalized in 1942, primarily under TsIAM. The engine designer: 
Lyulka again devoted his talents to turbojet construction. His 
attention was directed to developing two types of jet engine 
capable of 1,300 kg. of thrust:??? one with an axial, the other 
with a centrifugal compressor. 'The axial-compressor engine was 
selected for limited-series construction, possibly by 1948; but 
production never materialized. Other jet-engine projects were 
undertaken by Stechkin at a special reaction-propulsion test 
center. Several types of aircraft were used in the early 1940's to. 
make preliminary tests for auxiliary jet engines, including the 
I-15, 1-58, Yak-7, and TB-3 four-engine bomber. In the rocket- 
engine field, a liquid-fuel unit developed by L. S. Dushkin was 
installed in prototypes of three target-defense interceptors which 
were test flown in 1942 but proved to be too low in engine endur- 
ance to meet operational requirements.*** These test activities 
may be the basis for claims that the Soviets flew a jet aircraft 
in 1942. 

Groups of designers such as those headed by Yakovlev and by 
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Mikoyan and Gurevich were associated with wartime projects 
devoted to producing airframes for jet engines. Mikoyan report- 
edly developed by 1945 a combined reciprocating-jet-engine 
fighter, designated the 1-250, and began work on the design for 
the MIG-9 jet fighter, which appeared just after the war. Yakovlev 
undertook the installation of a jet engine in a modified fuselage 
of one of his later conventional fighters. By late 1945, Ilyushin 
allegedly was working on plans for a four-engine jet bomber.?** 

Soviet research in the development of air-to-surface, surface- 
to-surface, and other types of guided missiles must have been 
similarly advanced, but information has never been revealed 
about their development during the war. Rocket weapons had 
always appealed to the Soviet military organization, and the avail- 
able evidence indicates that research was carried on during the 
war on a ballistic missile like the German V-2, and that by 
1945 the Russians had begun to recognize some of the possibilities 
of long-range guided missiles.**° 

In atomic energy the Russians were concerned after 1943 with 
adapting their nuclear research programs of the prewar period 
to the advances made in the West during the conflict. Plans for 
the construction of new and expanded research centers and test 
facilities were probably well underway by the end of the war. 

The scientific level of Soviet atomic research during World 
War JI was more advanced than is generally known. Work had 
begun somewhat haphazardly in the 1920's but progressed sig- 
nificantly during the following decade after government support 
and approval were established and foreign achievements had 
been investigated and applied. In spite of occasional political 
interference and doctrinaire objections to work in "pure" science 
that appeared to be unrelated to practical needs, considerable 
freedom of scientific inquiry was encouraged. The research struc- 
ture, the theoretical level, the standards of equipment (including 
a cyclotron), and the experimental knowledge of the Soviet 
nuclear program in the late 1980's were generally comparable to 
those of Western countries at the time. According to one autbor- 
ity, the Russians are justified in claiming priority for the discovery 
of spontaneous fission and for original experimental work on the 
chain reaction and the separation of uranium isotopes." In 
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November, 1947, Foreign Minister Molotov told the Moscow 
Sovict: "The atomic bomb has for a long time been no secret.”248 
By that time the development of a group of atomic weapons for 
aircraft and missile delivery had become the most important of all 


requirements. 


CHAPTER VI 


Preparation for the Atomic and Missile Age (1945-53 ) 


Strategy, Policy, and Air-Force Requirements 


The strategic situation confronting the U.S.S.R. had altered 
radically as a result of World War H. Germany was in ruins; 
Japan was in humble defeat. This meant that the traditional 
pressures on Russia's eastern and western frontiers had been 
removed, and that both Europe and Asia—gravely weakened by 
the ravages and burdens of war—were open to further advances 
of Communist military and political forces. Only the United States 
remained with sufficient power to impede Soviet imperialism in 
a world tired of war and eager for a lasting accommodation 
between states. 

Along with this shift in power relationships, it was becoming 
evident that the air weapons that had helped to bring victory to 
the U.S.S.R. throughout World War II were rapidly becoming 
obsolete as a result of dynamic technological changes. The 
mushroom cloud of the atomic bomb became a symbol of an 
unparalleled enlargement of the dimensions and significance of 
aerial warfare, not only because of the destructive power of the 
bomb itself but also because of the speed, range, and altitude of 
new weapon delivery systems. 

The Soviet Union, therefore, had to focus more than ever before 
on obtaining qualitative supremacy in the air with new weapons 
and forces, since it was soon to be brought face to face with the 
distant champion of the free world—the United States. Strenuous 
efforts had to be directed to providing Soviet military establish- 
ments with the means to wage intercontinental nuclear war in 
the onrushing jet and missile age, and to defend the Soviet home- 
land against modern long-range offensive-weapon systems. Tacti- 
cal air power was no longer sufficient: the age of strategic air 
power had arrived. 
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Coneurrent with these changes in global power relationships 
and military requirements, the arrival of a revolutionary epoch 
on the political and social scene, particularly in colonial and 
undeveloped areas, had been accelerated by the war. As a 
result, technical progress and military strength were to become 
more and more enmeshed in the global battle for the minds and 
the allegiance of the uncommitted, Air power and foreign policy 
were to be wedded in a union of unprecedented intimacy. Even 
the traditional distinction between war and peace was losing its 
simple efficacy. This meant that the value and significance of 
Soviet air power as an adjunct to non-violent policies of conflict 
and competition would increase far beyond prewar levels. 

To Soviet planners considering these trends, the position of 
the U.S.S.R. vis-à-vis the United States in air power at the end 
of World War II was far from satisfactory, in spite of the progress 
made in the aviation industry and air force during the preceding 
decades. Russia was behind the West after V-E Day in many 
fields that would determine the comparative strength and capa- 
bilities of the Soviet Air Force in the immediate postwar world. 
However, future prospects were most promising. 

In jet-engine development, electronics, guided missiles, and 
atomic weapons—several of the most important felds—the 
U.S.S.R. would have far to go to match the state-of-the-art and 
production levels attained or soon to be reached by the United 
States if the latter were to recognize the Soviet threat. During 
World War II, Western science and technology had made out- 
standing progress. Policies and programs already instituted by 
the Soviet Union in advanced weapon fields during the closing 
years of the war were at best only a feeble beginning when com- 
pared with the task ahead. 

On the other hand, advances in weapon technology held great 
promise for the Soviet leaders. Prospects for new, advanced 
weapons provided opportunities as well as challenges. Supre- 
macy in the air no longer would depend solely upon closing the 
gap in a wide variety of conventional fighting equipment and 
in military tactics in which Western experience, production 
capability, and training held many long-term advantages. These 
advantages probably could not be sufficiently overcome by the 
Soviet Union in a short period of time to change significantly the 
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global balance of power. This meant that the seemingly chronic 
deficiencies of Soviet air power, which still persisted (although 
to a lesser extent) in spite of outstanding progress, might be 
counterbalanced in part by technological surprise, breakthroughs 
in scientific and technological fields with diverse military appli- 
cations, or competitive success in building advanced weapon 
systems that were comparatively new and untried throughout the 
world. Intercontinental or global weapons and harnessed nuclear 
forces, in the hands of an organized revolutionary society with 
an integrated strategic plan, offered unparalleled possibilities for 
achieving world hegemony when used with other violent and 
non-violent instruments of conflict. In fact, the relentless Soviet 
drive for world domination could face a new dawn. 

But it was not possible for the U.S.S.R. to meet all of its 
military requirements or even to foresee all of the implications 
of these trends in a short time. Because of major limitations of 
available resources, the Soviet Union had to be very selective. 
Besides, some technological steps could be taken only after years 
of further preparation. And the prospects of short lead times in 
the development of new weapons would gradually decrease to 
the extent that the Russians caught up with and passed the West 
in particular fields. This meant that soon they could not take as 
many short cuts as before by exploiting foreign advances. 

Until that time arrived, however, the Russians were still deter- 
mined to seize full advantage of all available opportunities to 
obtain foreign scientific, technical, and military assistance, not 
only from the thousands of Germans and their advanced facil- 
ities, equipment, and ideas—and from East European states that 
were being forced into the Soviet bloc—but also from the United 
States and its allies, As in the past, Soviet planners could antici- 
pate considerable success in these efforts, favored as they were 
by Western misunderstanding of the grand design and tactics of 
global Communism, and the chronic vulnerability of free soci- 
eties to the Soviet type of exploitation. 

The first project faced by Soviet air-power planners after World 
War II was to establish a modern air-defense system to protect 
the homeland against possible air attack by the United States. 
This priority requirement was dictated by the fact that the United 
States alone already had both an intercontinental bomber force 
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and the atomic bomb. Concurrently, there was an increasingly 
important requirement to furnish the Soviet armed forces with 
their own long-range, intercontinental bombers that could effec- 
tively deliver nuclear weapons at great distances. The develop- 
ment of nuclear weapons had already become a program of high- 
est priority in the U.S.S.R. Furthermore, great importance was 
attached to guided missiles, particularly surface-to-surface ballis- 
tic missiles. The Russians at first saw in German rocket advances 
new and more effective means to carry out the role of artillery 
forces; in time, however, they came to regard them as the back- 
bone of an intercontinental warfare system. Later the military 
potentialities of space warfare emerged. Before this awareness 
developed, however, the need to modernize the equipment of 
short-range bomber and ground-attack units was clearly recog- 
nized. All these weapon fields called for accelerated progress in 
many allied technologies, particularly in propulsion, electronics, 
and metallurgy. The shortcomings of Soviet air transport further 
necessitated the development of new aircraft and equipment, 
especially in order to improve the logistical support and mobility 
of the armed forces. 

Soviet programs to meet these military requirements after 
World War II were geared to the policies and tactics of global 
Communism and to the development of Soviet foreign policy. 

During the immediate postwar years, the U.S.S.R. concentrated 
on domestic reconstruction and on exploiting the political oppor- 
tunities resulting from the instability and power vacuums that 
accompanied victory, the weakening of colonial empires, the for- 
ward disposition of Soviet forces, and wartime harmony with the 
Allies. While the West vainly hoped that Russia would finally 
become a responsible member of the traditional family of nations, 
the Russians pressed forward the building of an international 
order of Soviet states led by Moscow. During the period, the focus 
was on the states along the European periphery. In Eastern 
Europe, the Communist-dominated governments were installed— 
extending Soviet control to the western boundaries of the Soviet- 
occupied zone of Germany—while Russia sought to undermine 
the political order of neighboring states through popular fronts 
and more violent tactics. In the Far East, Soviet policy aided the 
victory of Chinese Communism and stressed the building of a 
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political base, the infiltrating of trade unions and other economic 
and popular organizations, and the capturing of the leadership of 
awakened forces of nationalism. 

The relative position of the U.S.S.R. in air power was appre- 
ciably helped during these early postwar years by the West's 
failure to take advantage of its early lead in nuclear weapons, 
jet-engine research, nuclear propulsion, and many other fields. 
Unmindful that the global ambitions and expectations of Com- 
munism had been greatly strengthened, not weakened, by the war 
and alliance with the West, the United States practically stopped 
for several years the development of jet air power and even the 
production of atomic weapons. Disarmament in the West was 
encouraged by Soviet proxies and propaganda, and attention was 
placed on peaceful readjustment in the camp of "capitalism." 
Gradually, however, the West wakened to the Soviet threat, par- 
ticularly in Europe, after about 1946. 

During the years 1948 to 1953, the Russians turned to more 
militant tactics. Soviet leaders were becoming confident by late 
1947 that in a few years they would have both an atomic bomb 
and a suitable carrier in quantity production. In Europe a whole 
series of aggressive foreign-policy moves was initiated. These 
included an intensification of the civil war in Greece, efforts 
by the Communists to attain parliamentary control in France 
and Italy, the formation of the Cominform—the successor to the 
Comintern—the seizure of Czechoslovakia, and the blockade of 
Berlin. The emphasis then shifted to the Far East, since prospects 
for further advances in Europe in the near future were becoming 
dimmer as a result of greater Western stability and economic 
growth, and of military alliances against the Soviet threat. Suc- 
cessful drives to terminate the Chinese Civil War were accom- 
panied by outbreaks of Communist-led revolution in Indochina, 
Burma, Malaya, and Indonesia, and by violent Communist Party 
tactics in other states. Then came the Korean War in 1950, the 
Soviet Union's great experiment in limited military conflict by 
proxy with the United States which was undertaken in order to 
weaken its major adversary and to hasten the attainment of Soviet 
global objectives. 

During these years of more violent Russian moves, the U.S.S.R. 
gave new impetus to its air-weapon development programs and 
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to improvements in its air capabilities, since the Kremlin was 
playing a riskier hand in the power struggle. 

In support of these policy trends, Soviet air power underwent 
significant changes in organization; in the development of air- 
craft, missile, and supporting systems; and in the build-up of 
operational forces. 


Organization of Military Forces and Weapons- 
Development Programs 


In accordance with high-level decisions reached in 1946, about 
the time of the initiation of the first post-war Five Year Plan, 
the State Committee for Defense was abolished, its affairs were 
transferred to the Council of People’s Commissars, and the 
People’s Commissariat (now Ministry) for the Armed Forces was 
established. The Stavka’s functions ended with the termination 
of hostilities. As a result, all military air power was placed under 
the direction of a single administrative authority. This centraliza- 
tion at the ministerial level continued until 1950, when separate 
war and navy ministries were again set up. The latter step was 
taken at a time when the jet re-equipment programs were well 
underway and the build-up of naval capabilities was given higher 
priority. It lasted only three years, however. 

Under the new Ministry of the Armed Forces, formed in 1946, 
the Air Force was elevated to the same level as the Navy and 
Army Ground Forces, thus becoming one of the three basic 
branches of the armed forces. Within the Soviet Air Force the 
autonomous status of Soviet Long Range Aviation was restored, 
and new leadership was provided for the Air Force, as well as 
for the aviation industry. Many of the reassignments that followed 
have been attributed to Stalin’s desire to purge victory-flushed mili- 
tary leaders who might compete with him in popular acclaim as 
the architect of victory.? Nevertheless, more rational criteria were 
clearly involved. In view of the increased technological require- 
ments of postwar aviation, greater attention was given to high- 
level technical training for larger numbers of selected Air Force 
officers, and reserve and paramilitary programs were refashioned 
to insure a qualified pool of inactive personnel. The scientific and 
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technological goals and programs of the Soviet Air Force were 
also considerably broadened and elaborated. 

Organizational changes also affected the missile program dur- 
ing the period from 1945 to the end of the Korean War. By 1949, 
the Soviet Union had established a special administration in the 
military ministry for the development of rockets and V-weapons.$ 
Much of the direct responsibility for the development and testing 
of various types of guided-missile weapon systems was neverthe- 
less divided between the artillery forces, the Soviet Air Force, and 
the Naval Ministry. 

Responsibility for the industrial plant required to produce 
nuclear weapons was given to the Ministry of Internal Affairs 
(MVD) in 1946; scientific research continued to be conducted 
by the Academy of Science. Supreme direction in this field was 
provided after 1946 by a separate organization, the First Chief 
Directorate of the Council of Ministers; in 1953, however, the 
Ministry of Medium Engineering Industry was formed to take 
over the management of atomic production. After 1947, the pro- 
gram moved into high gear as uranium ore extraction was 
increased; reactor development for the production of plutonium 
was accelerated; uranium isotope separation by the gaseous diffu- 
sion method was initiated; and a larger accelerator construction 
program was developed. Significant increases were also made in 
research facilities (particularly under the Academy of Sciences) 
and in nuclear weapons testing and production. 


Strength of the Soviet Air Force 


After World War II, the personnel strength of the Soviet Air 
Force was at first markedly reduced under partial demobilization, 
and the number of combat planes was decreased to about 14,000 
or 15,000." These changes were accompanied by considerable 
regrouping and consolidating of forces, which, however, still 
remained very numerous compared to those of the United States 
Air Force after demobilization. 

By 1948, an increase in strength was again apparent, probably 
because, in the main, new jet fighters and long-range conven- 
tional bombers ( TU-4's) were becoming available, and jet light- 
bomber replacements for the TU-2 and PE-2 in the tactical air 
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armies were expected to arrive by 1951. Force levels also in- 
creased during the period 1948-50, in response to the require- 
ments of Soviet foreign policy, the aggressive, conspiritorial 
nature of which was becoming more evident to the West. It was 
in 1950 that the Russians had begun the delivery of more mod- 
ern equipment to the satellite air forces developing under Soviet 
tutelage. When the North Koreans invaded the territory of their 
southern neighbors in 1950, Soviet aircraft strength ranged from 
about 18,000 to 19,000 planes in from fifteen to eighteen air 
armies.° These included about 1,000 jet fighters. 

The successful testing of nuclear weapons, in addition to the 
expected availability of more new aircraft and equipment from 
1950 on, undoubtedly increased the confidence of Soviet foreign- 
policy makers as they evaluated the advantages and risks of 
engaging in a limited war by using satellite or nationalistic anti- 
Western forces. As far as is known, the Russians exploded their 
first atomic bomb on August 29, 1949. Additional tests were car- 
ried out in October, 1951, when, according to Stalin, “tests of 
atomic bombs of different calibers” were to be conducted.” 

The operational capabilities and the logistical and support sit- 
uation of the Soviet Air Force in 1950 left much to be desired, 
however. The U.S.S.R. needed much more time before it could 
directly threaten the United States and seriously run the risk 
of starting World War III. In spite of the availability of new 
weapons, the Soviet armed forces were still primarily structured 
and trained for continental land warfare. 


Aircraft Development 


From the end of World War II to the start of the Korean War, 
the Russians undertook systematic improvements in aircraft de- 
velopment, while research and development in the United States 
languished. As a result, Russia was in a better position to catch 
up with and even surpass the West in certain areas.® 

Within the first two years after the defeat of Germany, the 
Russians were producing two interim jet fighters by utilizing two 
captured German turbojet engines, the Junkers JUMO-004 and 
the BMW-003.° Both these power plants were leaving Soviet 
factories in 1946. The first jet fighter was the MIG-9, which used 
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two BMW-003's (labeled RD-20 by the Soviets).!? This was an 
original design that had been started by the team of Mikoyan 
and Gurevich even before the end of the war. The rather heavy 
MIG-9 had a top speed of about 529 miles per hour,' and 
probably was inferior to the American F-S0A "Shooting Star.” 
Next came the Yak-15, which was an adaptation of the basic 
airframe of the Yak-9 containing a single German JUMO-004B 
(called RD-10) turbojet engine. This fighter project had also 
begun before the end of the war. In spite of the poor take-off 
and landing characteristics of the Yak-15 and its tendency to 
spin with little provocation,’ it was later modified as the Yak-17, 
Yak-19, and Yak-23. The last of these was to be seen for years in 
the air forces of the East European satellites. These two aircraft 
series were continued in mass production until the better designs 
obtained from the Germans could be refashioned and engines 
of higher thrust ratings could be produced or acquired. 

As a result of the successful testing of the MIG-15 in late 
1947, the initial work of other design bureaus in the jet-fighter 
field was passed over. This was the fate of Sukhoi's SU-9, which 
resembled the Messerschmitt Me-262A, and Lavochkin's LA-160, 
which was reported to have been the first Soviet jet fighter 
embodying wing sweep-back.'* The Russians were more con- 
cerned at first with building up a nucleus of trained jet-fighter 
pilots and establishing the ground organization, base structure, 
and early-warning radar networks to support a sizable jet air 
force than with attempts to develop a variety of jet-fighter models 
with marginally better performance than their Western counter- 
parts. 

Thanks to the importation from the United Kingdom, in 1947 
and 1948, of twenty-five Rolls-Royce Nene I centrifugal-low 
turbojet engines and thirty of the lower-powered Derwent V's,'* 
Russia was able to take a tremendous step forward in its engine 
industry. These reliable and sturdy engines were considerably 
better than the 4,400-lb. Russian engine based on a German 
design which originally was to power the MIG-15. Both of the 
imported British engines were copied, improved, and put into 
mass production in Russia in a remarkably short time. When it 
came to priority research and development for the military, the 
usual bureaucratic rules—and costs—were and still are disre- 
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garded. The Nene engine (called RD-45) reached a thrust of 
about 5,000 lbs. in the first MIG-15’s, while the Derwent pro- 
vided somewhat less. The Derwent (called RD-500) went to the 
Yak-23 and to Lavochkin's LA-15. 

The LA-15 was a lightweight fighter with a shoulder-mounted 
wing, similar but not quite equal to the performance of the 
MIG-15. Again Lavochkin's design lost the competition, as was 
the case with several of his later fighters. From then on he may 
have turned his talents to the less competitive field of aerody- 
namic missiles, Sukhoi's twin-jet SU-15 and his speedy SU-17 
never went into mass production either. The SU-15 probably was 
Russia's first prototype of a jet fighter with a somewhat primitive 
fire-control radar. The SU-17 may have been Russia's first jet 
aircraft to make a supersonic flight.1® A number of the design 
and engineering ideas embodied in these and other less successful 
aircraft were nevertheless incorporated in the work of the de- 
signers whose aircraft were chosen for series production—as 
certainly is evident in the case of the SU-17. The radar-installa- 
tion concept in this aircraft was later used in the MIG-17, the 
successor to the MIG-15. 

The MIG-17 first appeared towards the end of the Korean War 
with an improved Nene-type engine, the VK-l, designed by 
Klimov, with a power output of 5,950 Ib." Later models had 
the VK-1A, an afterburning version providing 6,990 Ib. of thrust.!* 

Rocket-engine development for aircraft also continued in Rus- 
sia after World War II but with little priority. Because liquid- 
powered rocket engines required greater amounts of fuel, were 
capable of only short flights, and proved unreliable in general, 
they seemed to hold little promise as the primary power plant 
for fighter aircraft. However, rocket-powered research aircraft 
were developed for use in solving supersonic flight problems, and 
more interest was shown in providing rocket assistance for take- 
off and auxiliary boost for interceptors, in order to attain higher 
combat performance. 

Limited design work was also programed to develop a replace- 
ment for the IL-10 ground-attack aircraft, which appeared in 
1944. It was finally decided that the MIG-15 was also the best— 
or at least the most economical—choice to be used in a fighter- 
bomber role, somewhat like the U.S. F-84. As a ground-attack 
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aircraft, the MIG-15 was later to be supplemented by more 
modern jet fighters and light jet bombers, but the conventional 
IL-10’s and PE-2's, or TU-2's, were not retired from operational 
units for a number of years.'? 

The MIG-15, in fact, became Russia's most heralded aeronauti- 
cal achievement prior to the 1945-55 period. Over 15,000 aircraft 
of this type were produced, more than any other Soviet jet fighter. 

In the bomber field, there were also several noteworthy Rus- 
sian achievements before the Korean War. Foremost was the work 
done by Tupolev's organization in copying, in only two years, 
the captured United States B-29 four-engine conventional me- 
dium bomber (called the TU-4).® This could have been done 
only by a well-organized, efficient, and well-integrated aviation 
industry. By 1948, this aircraft was in mass production, and first 
deliveries were made to Long Range Aviation units, which then 
became the carriers of Russia's first atomic bombs. 

Lead times for new aircraft were reduced by the production 
methods employed. Soviet aircraft after the war continued to 
have limited pressed and forged members, small sections, and 
considerable welding, and a large semiskilled labor force was 
still required. In the bomber and transport field, this meant 
added weight and the need for more powerful engines. 

The Russians recognized, long before the Korean War, the 
necessity of developing a turbojet bomber to supersede the TU-4. 
In 1948, Ilyushin came out with a four-engine prototype, the 
IL-16; but this aircraft was underpowered,” depending as it did 
on the JUMO-004, and was too deficient in range and perform- 
ance characteristics to serve the purpose. More promising design 
work was being carried on by a German group at Podberezye 
and by a parallel Russian team. Their activity was directed 

towards developing a medium jet bomber in the performance 
class of the B-47, but the complexity of the task was considerably 
greater than that faced by the designers of Russia's first high- 
performance fighters, The engine industry still needed years of 
additional work to provide power plants with the desired thrust. 
Nevertheless, preliminary designs for very high-thrust turbojet 
engines were being made before 1950. 

Better tactical bombers of shorter range were also required, as 
is evident from the early work of Tupolev in lashing two German 
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jet engines to his TU-2. The resulting prototype, called the TU-8, 
was followed by the TU-10 and the TU-12. The latter aircraft 
involved redesigned fuselages and copies of British engines; 
however, none were accepted for the Soviet Air Force. It was not 
unti] 1952 that limited production began on a later tactical jet 
bomber designed by Tupolev for the Soviet Navy, the two-engine 
TU-14. By then Ilyushin's two-engine light jet bomber, the IL-28, 
was in quantity production, a successor to his prototype IL.-26.?? 
This light-attack bomber, which was favored over the TU-14, 
is powered by two VK-1 centrifugal-type turbojet engines; it first 
flew as a prototype in 1948 and began to appear in Air Force 
operational units two years later.?? From then on Tupolev con- 
centrated more on longer range bombers and transports. 

It is evident that developmental work on light jet bombers 
received lower priority than that accorded to jet interceptors 
prior to the Korean War. This is understandable, since World 
War II had removed the historical threat of invasion by the 
ground forces of Germany and Japan. 

Work on flying boats was also continued, primarily by the 
designer G. M. Beriev. His two-engine patrol bomber, the BE-6, 
appeared in 1949. He then turned to the development of a turbo- 
jet-powered flying boat, first called the BE-8.?* 

Although some progress was made in air transport design 
before the Korean War, projects of higher priority prevented the 
fulfillment of long-standing requirements. The backbone of the 
Soviet air-transport system, both military and civil, remained the 
obsolescent two-engine LI-2, supplemented by several hundred 
IL-12's, which first appeared in 1946.75 But the pay load char- 
acteristics of the IL-12 light transport were not satisfactory. Other 
designs included the ten-passenger Yak-16,? which apparently 
was not produced in quantity; the experimental four-engine 
IL-18; and later the TU-70, a transport prototype developed from 
the TU-4. The TU-70 was originally earmarked for the air-borne 
forces but did not enter series production. During the period, 
the air-borne forces, now with their own air-transport units, had 
to be satisfied with gliders and short-range two-engine transports 
until better, longer range aircraft and helicopters were made 
available in the middle and late 1950's.?* For light-transport work, 
liaison, and training, the aircraft industry produced the Yak-14 
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(1945) and Yak-18 single-engine trainer (1947), as well as the 
Yak-11 and the AN-2. One of the largest gaps in aviation between 
Russia and the United States during the first decade after World 
War II remained in air transport. 

The development of aircraft by German groups was centered 
at the research and development center at TsAGI (near Ra- 
menskoye), at Moscow/Khimki, and at Podberezye. as mentioned 
above.5 Engine work by the Germans was undertaken mainly at 
Kuybyshev, where development was concentrated on the JUMO- 
012 and 022, and the BMW-018 and 028.?? German specialists in 
related fields were also located at many other places in western 
Russia, from Kutaisi to Leningrad. In addition, factories in East 
Germany continued to work for their Soviet masters. 

The pattern of exploitation ran along these lines. A German 
design team in Russia would be given specifications on which to 
base an independent developmental project. In most cases origi- 
nal German ideas were eagerly sought. Russian engineers and 
technicians were attached to the German groups and learned all 
they could from them before being replaced by another group of 
trainees. At a certain stage, an independent Russian design-re- 
search team would be established. The team would siphon off 
German advances and incorporate them into its own work. From 
time to time progress among the Germans would be investigated 
by the Russians and the project might even be cancelled—if the 
state of Russian progress or priorities so dictated. By the early 
1950's, the usefulness of most groups of Germans had passed and, 
after a cooling-off period, they were allowed to return to Ger- 
many.” Only in certain critical areas like missile guidance were 
the captured Germans retained longer. 

In addition to exploiting German designs, facilities, and per- 
sonnel, the Russians took advantage of every opportunity to learn 
more from postwar developments made by the United States and 
its allies. This traditional program included selective imports of 
advanced Western aeronautical products, systematic exploita- 

tion of Western technical literature, visits to Western exhibits and 
facilities, negotiations with Western firms, and, of course, espion- 
age. The Russians were interested not only in new aircraft and 
equipment but also in production tools and methods, in order to 
improve factory operations in their expanding aircraft industry. 
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Testimony before the Committee on Un-American Activities 
of the United States House of Representatives has shown that 
American jet aircraft, atomic-energy, and probably missile pro- 
grams were targets of Soviet espionage in the years preceding the 
Korean War. In the field of “legal” procurement, Soviet priority 
interest in strategic bombing is highlighted from 1948 on.*? 

But Russia no longer was dependent upon foreign help in most 
aviation fields. It merely facilitated Soviet progress and made 
possible short cuts and savings in research, development, and 
production. By the time the Korean War had started, Russia 
was entering a period in which its air power could be considered 
self-sufficient in new technologies. Qualified Soviet scientists, 
engineers, and technicians were fast becoming available to de- 
velop original ideas and projects that soon would astound the 
West. 


Guided Missiles and Space Developments 


As in aircraft, the Russians undertook a broad but selective 
program in guided-missile design, evaluation, development, and 
production after World War II. Careful attention was given to 
the thorough exploitation of German developments and person- 
nel, and practical service requirements were reasonably balanced 
against the needs of long-term technical development. Develop- 
mental lead times were particularly short in high-priority areas, 
and little time was lost because of excessive program duplication 
or disagreement over service roles and missions. 

Surface-to-surface ballistic-missile development was given top 
priority throughout the period. Cruise-type long-range missiles 
did not at first seem to appeal to Soviet planners, possibly be- 
cause of resource limitations, the types of designs and experience 
acquired from the Germans, and judgments concerning compara- 
tive vulnerabilities. The Russians at that time seemed to be 
willing to take greater research and development gambles in 
their ballistic-missile program than the West. The first objective 
was to produce a small number of V-2 (A-4) missiles for Soviet 
forces, in order to provide establishments and cadres for better 
long-range missiles to follow. Concurrently, intensive efforts were 
devoted to improving the range, payload, and reliability of V-2 
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types of weapons and to initiate as soon as possible the develop- 
ment of missiles of medium and intercontinental range (ICBM’s). 
It was the unwavering Soviet objective to acquire a group of 
surface-to-surface missiles to meet diverse tactical requirements. 

According to a reliable source, the Russians had developed a 
surface-to-surface rocket weapon with a range of about 300 miles 
by the 1949/1950 period. By 1949, they had begun to enlarge 
their test facilities, including the construction of new ranges.** 
Test firings of V-2's were probably carried out even earlier. In 
1951 and 1952, there were reports of the production of an im- 
proved V-2 that had been developed with German help at 
Moscow/Khimki. This missile, weighing about 12.5 tons,” 
reportedly used liquid fuel propellants and is said to have had 
a range of up to 500 miles. The thrust was raised from 55,000 to 
77,000 Ibs.3° The range of this type of missile apparently was to 
be extended to over 1,000 miles. In addition, the Red Army 
probably received short-range missiles having a range of from 
thirty-five to forty miles.* However, the Russians at first care- 
fully controlled the magnitude of their investment in production 
and operational forces, though some increase in the number of 
missile units is believed to have occurred before the Korean War. 

Preoccupation with missiles of intercontinental range is evi- 
dent from reports of the development of a rocket engine that 
would later provide over 250,000 lbs. of thrust? and of early 
Soviet interest in the German A9/A10 long-range missile project, 
as well as in Saenger's concept of a boost-glide rocket-powered 
vehicle—one which could theoretically be developed into a high- 
altitude bomber. The weapon system envisaged by the Saenger 
project was designed to reach altitudes as high as 162 miles, and— 
by skipping along the denser layers near the earth's surface—to 
fly up to 10,000 miles without landing or being refuelled in 
Üight5* It would also be a great step towards developing a 
manned earth-satellite system. The Russians are believed to have 
begun work on both an intercontinental ballistic missile and a 
boost-glide bomber before the Korean War, although the latter 
project was of secondary importance. The ICBM program may 
have begun as early as 1948.99 It is considered to be mostly a 
native Russian project, no doubt profiting from ideas obtained 
from the German A9/A10-missile designs and test data. 
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In rocket power-plant development the objective was to maxi- 
mize the power available in order to simplify the tasks faced by 
designers and engincers of vehicles and components and to take 
full advantage of existing production technology. It also appeared 
particularly important to Russian weapon planners before 1953 
to provide the largest payload possible for the heavy nuclear 
warheads then envisaged. To facilitate progress, engine develop- 
ment was kept independent of particular vehicle designs, as in 
the aircraft field. 

The Russians apparently were also interested in the develop- 
ment of surface-to-surface missiles for the submarine fleet even 
before 1950 (the Germans had already made progress in this field 
with the V-2). At that time, however, the secondary status of 
the Navy in the Soviet military establishment probably restricted 
the effort placed on this program. Besides, the Russians probably 
recognized that several years of research were needed before 
sufficiently stable liquid rocket fuels could become available. 

Another high-priority missile project was the development and 
production of surface-to-air missiles for Soviet air-defense forces. 
In this area, the Russians also made outstanding progress. Before 
the Korean War, prior to the operational development of the 
United States Nike, work was well along on systems to defend 
Moscow.*! Probably the Russian debt to the German group iso- 
lated at Ostashkov, northwest of Moscow, is particularly great in 
this field; by 1950, nevertheless, native technology permitted con- 
siderable independence and originality. Here, as elsewhere, guid- 
ance was the key missile problem. 

The Russians were also interested in German air-to-surface 
missiles: in the late 1940's they had probably instituted programs 
to develop such weapons for naval air units. The lack of reports 
of air-to-surface missiles in operational bomber units before or 
during the Korean War indicates that the naval program in this 
field was not given early emphasis either. 

In air-to-air missiles, the Russians showed a continuing con- 
cern. Unguided air-to-air rockets were improved and such weap- 
ons of 55 mm.,‘? and even of larger caliber, were probably made 
available to some fighter units of the air-defense force, PVO. 
However, the lack of air-borne radar before the early 1950's 
retarded development of guided air-to-air missiles. At least until 
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the Korean War the U.S.S.R. may have had too much faith in the 
lethality of aerial cannon. 

Although Soviet space programs did not become a focus of 
co-ordinated national effort and governmental dircction until the 
years 1953-55, landmarks in space investigation occurred even 
in the late 1940's. For example, cosmic-ray investigations by 
means of rockets were initiated in the Soviet Union in 1947. 
Atmospheric composition studies to altitudes of sixty miles began 
in 1949. “By 1949 the Soviets had embarked on an upper atmos- 
phere research-rocket program that involved the recovery by 
parachute, first of test-instrument containers and later experi- 
mental animals"? Programs were laid out which led to more 
systematic studies of the atmosphere, including the use of dogs 
aboard rockets—beginning in 1951. These programs continued 
throughout the Korean War, spurred on by the stimulus of an 
indirect, limited war with Communism's chief enemy—the United 
States. 


The Korean War—A Limited Testing and Training Ground 
for the Soviet Air Force 


The Korean War was a classic example of combat by proxy. 
The Soviet masters of North Korea laid out the war plan (with 
the approval of Communist China), provided numerous advisers 
and even thousands of artillery and air-force personnel, took care 
of many of the logistical needs of the field forces, and gave po- 
litical direction. But this was all done behind the scenes. The 
facade of North Korean independence and direction of the war, 
later supported by regular Chinese military units in the guise 
of volunteers, was scrupulously maintained.‘ 

This major test of violent Soviet tactics intended to hasten 
the march of Communist imperialism was a great help to the 
Soviet military organization. The war was used by the Soviet Air 
Force to evaluate and improve its air-defense equipment and 
capabilities and to build up and train the air forces of Communist 
China and North Korea. The lessons learned and experience 
acquired considerably increased the combat effectiveness of the 
Sino-Soviet air-defense forces in the years that followed the 
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Korean Armistice and may have had considerable influence on 
the later direction taken in Soviet military policy. 

The Soviet Union accomplished these objectives even though 
it abided by the tacit ground rules which restricted its air activi- 
ties primarily to defensive missions north of the bomb line, while 
confining United Nations air operations to the area south of the 
Yalu River. This was in line with Soviet policy not to permit 
the United States to obtain reliable evidence of Russia’s share 
in fighting the war. Russian jet pilots had firm instructions never 
to fly over areas in which they might be picked up by United 
States forces if shot down off course.*® To the U.S.S.R., the 
defeat of the enemy through air power in Korea was not the 
main goal. 

The initial phase of the Korean War, from the invasion by 
North Korean forces on June 25, 1950, to the Chinese Communist 
offensive in October/November, 1950, was not even a combat 
side show for the Soviet Air Force. The original North Korean 
Air Force included only about 150 Russian aircraft of World 
War II vintage, mostly Yak-7s and Yak-l!s and IL-10's. This 
force was reduced to about eighteen serviceable planes by late 
July, 1950.“ During this period the Russians evidently had ex- 
pected South Korea to fall without a major commitment of Com- 
munist forces. They were well aware of United States military 
weaknesses in the Far East, but they underestimated the speed 
with which the U. S. 5th Air Force based in Japan would join 
the battle. Another major miscalculation was the Soviet over- 
estimation of the combat capabilities of the North Korean Army. 

As a result of successful United Nations offensives in the fall 
of 1950, the nature of the war changed. The North Koreans 
needed help if Soviet strategic plans were to succeed; therefore, 
the Chinese Communists entered the conflict in mass. 

By then the U.S.S.R. was apparently prepared to run greater 
risks. Soviet air power was in a better position to increase the 
Sino-Soviet bloc commitment in the Korean War as a result of 
the progress made in jet-&ghter production and re-equipment. 
The status of Soviet TU-4 production and the availability of some 
atomic bombs gave a greater measure of assurance that the war 
could still be localized. The United States had lost its atomic 
monopoly, a factor that may have encouraged the Soviets to 
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sanction or propose the Chinese incursion. Soviet military doc- 
trine at that time, however, did not consider nuclear weapons 
decisive in war. Traditional faith was still placed in the “per-- 
manently operating factors” that were given a large measure of 
the credit for the Soviet victory in World War II. 

With the Sino-Soviet decision to intensify the war, the Soviet 
Air Force was given the go-ahead to send its MIG-15 fighter units 
to the combat zone, but under restrictions as to the scope and 
nature of their operations. At the same time, Chinese Communist 
and new North Korean air units trained and equipped by the 
Russians were brought into action. Thus began the long-drawn- 
out period of MIG-15—F-86 duels in "MIG Alley" and Communist 
attacks against U.S. bombers over North Korea. Offensive air 
operations by the Communists were confined, however, to harass- 
ing raids by the small PO-2's and isolated bombing and ground 
attacks near the front. Unlike the Spanish Civil War, the Korean 
War was not intended to be a test and training gound of Soviet 
tactical (frontal) aviation. 

From early 1951 through the period of armistice negotiations, 
the previous ground campaigns up and down the peninsula gave 
place to comparatively static positional warfare in the region of 
the 38th Parallel. During this period, the Communists stepped 
up their air activity and attempted to move the center of their 
operations to the south, through the construction of jet airfields 
in North Korea. From November, 1950, to April, 1952, an average 
of over 2,000 MIG daytime sorties were fown monthly.* The 
total was nearly 4,000 in December, 1951—although many of the 
MIG's avoided combat. In 1958, they also stepped up their night 
operations against U. S. B-29’s and B-26's, with their fighters 
working closely with ground radar and searchlights,*? but their 
defensive tactics at times appeared sporadic and patternless. 

Soviet MIG-15 operations—the air highlight of the Korean War 
—were apparently intended primarily to provide combat train- 
ing to a wide selection of pilots, to improve tactics and equip- 
ment, and to furnish maintenance and logistical experience. 
In spite of the loss of about ten MIG's to each U. S. F-86 
downed in air-to-air combat, the Russians continued their 
pilot rotation program. According to General O. P. Weyland, 
former Commanding General of the Far East Air Force, the 
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Russian pilots initially served only about three or four months 
in the combat zone, as compared to from eight months to a year 
for U. S. pilots.® Although the number of planes downed by 
the U.N. air forces increased markedly as the war drew to a close, 
it was found that MIG-15 tactics showed improvement, and 
some of the deficiencies of this aircraft were being worked out.5! 
Certain MIG pilots were particularly proficient, presumably 
those from Russian units, as well as those serving as instructors 
with the Chinese Communists and North Koreans." 

As the war drew to a close, the strength of the Communist 
air forces in the area was considerably increased. By late 1952, 
Communist air units in the Chicom-North Korean theater re- 
portedly included 2,100 Russian planes, 1,300 of which were 
jets. With Russian help, this force would certainly have wrested 
air supremacy from U.N. forces, but at even greater risks of 
triggering a global war. This was not the Soviet design. The 
Russians did not even employ their new jet light bomber, the 
IL-28, though this aircraft could have struck telling blows against 
U.N. forces and installations. 

The Soviet Union, as well as the United States, found that the 
MIG-15 was in fact a better aircraft than the F-86 in rate of 
climb, acceleration, ceiling, top speed, and turn characteristics.5* 
But it needed considerable improvement. The F-86 tumed out to 
be a better weapon system, partly because of its greater sta- 
bility, longer range, high rate of fire, finer gunsight (the F-86 
used a radar which provided the pilot with range information, 
while the MIG-15 had no air-borne radar assistance for its 
armament), and superior medium altitude and dive perform- 
ance. The MIG-15's fore-and-aft stability left something to be 
desired. Directional snaking at the upper end of its speed range 
resulted in a poor gun platform; a condition Russian designers 
and engineers hoped to improve. Furthermore, the superior 
flying skill, leadership, tactics, and aggressiveness of United 
States fighter pilots undoubtedly required changes in Russian 
fighter-pilot training at home. Although the Russians demon- 
strated ingenuity in many fields during the campaign, Soviet 
airmen generally showed a lack of initiative. 

The experience gained by the Russians and their Far East 
underlings in integrated, interceptor operations was particularly 
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valuable. They learned that even good ground-radar coverage, 
as well as limited Ground-Controlled Interception (GCI) and 
effective co-ordination and control of fighters, antiaircraft artil- 
lery, and searchlights, were not enough. In consequence, the 
Russians spurred the development and production in the Soviet 
Union of air-borne radar, as well as of better ground radar for 
early warning and GCI, surface-to-air guided missiles, and im- 
proved air-defense organization, 

Although unguided rockets were employed on occasion from 
the ground against bombers,®* surface-to-air and air-to-air missiles 
were noticeably lacking in the Soviet arsenal in Korea. This may 
have been due in part to security factors. The United States also 
was reluctant to commit advanced equipment except when re- 
quired by the tactical situation. 

Russian and Chinese successes against the B-29 on daylight 
raids and a better appreciation of U. S. fighter capabilities may 
also have accelerated the development of higher performance, 
long-range bombers in the U.S.S.R. That the MIG was able 
to drive the B-29 out of the daylight skies in 1951 may have been 
considered a disturbing development by Soviet planners as they 
increased the number of their own B-29 aircraft (TU-4’s) in 
Long Range Aviation—especially until this type had attained a 
blind bombing capability. The potential value of strategic bomb- 
ing when more favorable conditions prevail, however, was also 
demonstrated to the U.S.S.R. during the war by the speed with 
which Far East Air Force bombers destroyed the industrial com- 
plexes of North Korea.5 

Because the air war was fought mainly over Communist- 
controlled territory, the Russians were given many more oppor- 
tunities than the Americans to acquire and exploit enemy 
equipment in the hope of correcting some of the deficiencies 
noted above. There was little United States Air Force equipment 
committed in Korea that was not compromised, including about 
every type of fighter and bomber aircraft, and possibly also the 
¥-94 all-weather interceptor.? This gave the Russians a rich 
harvest of modem electronic equipment, including air-borne 
radar and advanced gun sights. It was reported that the Russians 
or their cohorts were even flying captured U.S. jet fighters." 
After the armistice, the Czechs and Poles on inspection teams to 
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South Korea collected additional classified information—probably 
for the Soviet Union—on U. S. tactics, aircraft, logistics, and 
training.?! 

The Russians learned to appreciate more the tactical value 
of helicopters, as used by U.S. forces, and the importance of 
aerial reconnaissance. Observation and analysis of U.S. fighter- 
bomber operations also provided the Russians with intelligence 
on bombing tactics and equipment, including better navigational 
and bombing aids and techniques. Perhaps the number of U.N. 
aircraft downed by Communist ground fire encouraged advo- 
cates of surface-to-surface missiles, as well as those who saw the 
need to mass-produce the IL-28. Without doubt the Soviet Union 
carefully evaluated the close support and interdiction operations 
of U.N. forces and the means used by the Communists to reduce 
their effectiveness, e.g., by dispersion, camouflage, concealment, 
deception, and hardening (digging in). In addition, the Russians 
were given an opportunity to analyze and exploit different kinds 
of conventional ordinance utilized by their enemy. Against this 
background, they could better evaluate the larger scale con- 
tribution atomic weapons might make to a future war. 


CHAPTER VII 


The Increasing Threat of Soviet Air Power (1953-61) 


Foreign Policy and Military Doctrine and Tactics 


The end of the Korean War ushered in a period of significant 
changes in Soviet policy, doctrine, and tactics. First of all, Stalin 
was dead and there was a growing realization among certain 
top contenders for his mantle of power that many of his foreign 
and domestic policies were no longer valid. Now that new types 
of weapons were being developed, former concepts of military 
strategy even began to appear inadequate. As early as 1950/51 
there had been signs that the U.S.S.R. was seeking a different, 
more effective approach to international relations—the period of 
easy expansion, political optimism, and revolutionary upsurge 
was drawing to a close. The emphasis that had been placed upon 
unambiguous, direct methods and forceful techniques in support 
of Communist goals on the international scene had resulted in an 
increase in the strength and solidarity of the Western coalition. 
Of particular concem was the fact that the United States strategic 
attack capabilities with nuclear weapons—according to the new 
American policy of “massive retaliation"—were becoming much 
stronger. The U.S.S.R., however, still had not adequately de- 
veloped its own strategic, air-offensive force. As a result, it 
appeared to many Soviet leaders that the danger of a general 
nuclear war had been increased at a time when Soviet military 
capabilities were not adequate to attain victory. A nuclear war 
at that time would have seriously endangered the security of the 
Soviet homeland. Moreover, major problems remained unsolved 
in economic organization, industrial and agricultural production, 
security control, and political support, within both the U.S.S.R. 
and the Soviet satellites. 

From the power struggles at Kremlin level emerged the out- 
lines of a new "breathing spell" in Soviet relations with the out- 
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side world—another period of consolidation, détente, and power 
accretion by “peaceful” tactics—while preparations were being 
made for more rapid advances by means of force or the threat 
of force. As Khrushchev drew the reins of political control into 
his hands, especially after the resignation of Malenkov in Feb- 
ruary, 1955, Soviet foreign policy became more subtle, mobile, 
flexible, and efficient. As a result, the immediate threat of general 
war receded. 

Under the beguiling theme of peaceful coexistence and the 
advocacy of political and economic “competition” and of disarma- 
ment, greater attention was again given by the U.S.S.R. to the 
formal requirements of international legality and respectability. 
More stress was placed on the execution of soundly calculated 
and systematic long-term programs to swing the balance of total 
global power to the Communist side. Tactics of total war which 
furthered Soviet interests without arousing the West to effective 
counteractions were given added weight. 

Beginning in 1961, however, a significant change occurred once 
more in Soviet tactics. The U.S.S.R. began to put more stress on 
the “hard-line” theme in its foreign policy, on nuclear blackmail 
and intimidation—even at the expense of the peaceful image it 
was endeavoring to convey to the world. Nevertheless, other 
essential trends in the policy of peaceful coexistence were re- 
tained. With Berlin as the test case, the Soviets intensified their 
campaign to impress the world with their military power and 
resolve, in order to discredit the West and undermine its unity, 
steadfastness, and appeal. This new and perhaps contemporary 
trend apparently was a direct result of increasing confidence in 
Soviet military strength, space achievements, economic progress 
at home, and factional pressures within the Sino-Soviet bloc for 
more rapid political advances against the free world. In Khru- 
shchev's judgment, the strategic balance of power was shifting to 
the side of the Soviet bloc, and the military balance was more 
favorable than before. He seemingly was more convinced that the 
West would not initiate a general war to preserve its global posi- 
tion and could be deterred from engaging in a major local war, 
at least during the next few years. 

The political utility of air and space power, in support of these 
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trends in foreign policy, has been fully appreciated by each of the 
Soviet leaders who succeeded Stalin. When Malenkov became 
Premier, he apparently placed special importance on the de- 
velopment of new aircraft, perhaps because he was more im- 
pressed than some of his colleagues by the air threat to the Soviet 
Union that would result from a global nuclear war. In spite of 
his program for increasing the production of consumption goods 
—a corollary to his apparent belief that the likelihood of general 
war was receding—he recognized the importance of re-equipping 
military forces and continuing heavy industry at high levels of 
production. It is possible that his previous top-level responsi- 
bilities in the aviation fields accounted for his concern about the 
modernization of aerial striking power. 

This appreciation of Soviet air power became even more pro- 
nounced under the realistic Khrushchev. His emphasis, however, 
has been more on advanced weapons research and development, 
including the search for technological breakthroughs, with a 
particular leaning toward rocket weapons and the conquest of 
space. In spite of this bias, however, he has continued aircraft 
development and production. He has also pressed forward the 
reorganization of Soviet science and of Soviet military forces to 
meet the new conditions. Under his leadership, the Soviet Union 
was brought into a condition of nuclear equality with the United 
States from which he now seeks to advance. 

Techniques for exploiting air power during the period of cold 
war and peaceful coexistence have covered a wide spectrum 
since 1953 and have been applied with singular regularity and 
considerable skill. For example, the traditional air shows in 
Moscow have been cleverly staged. In 1954 and 1955 the im- 
pressive display of new bombers was apparently intended to 
exaggerate long-range bomber capabilities during a critical period 
of transition in Soviet leadership and policy. The following year, 
advanced fighters and other new aircraft, as well as a range- 
extension technique for bombers, were unveiled before a delega- 
tion of top United States Air Force generals. The theme of this 
demonstration was primarily defensive and in harmony with the 
peaceful-coexistence platform that was stressed by Khrushchev 
at the Twentieth Party Congress of the CPSU in February, 1956. 
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At the same time the Soviets struck the note of well-rounded 
attack capabilities, but in lower key. In November, 1957, the 
prominent role given to the display of missiles—including one 
with an estimated range of 700 nautical miles-gave the impres- 
sion that Soviet missile threats against Britain and France during 
the Suez crisis in 1956 had indeed been backed by some measure 
of genuine capability.! Similar veiled threats were subsequently 
made against countries overseas which harbor United States 
air bases, in order to prevent the deployment of American IRBM's 
to the territory of these states and to effect the denial of forward 
airfields to the United States Strategic Air Command. In 1960, 
vague threats of Soviet missile attack against the United States 
were used to further Soviet diplomacy in the Cuban crisis. In 
1961, the Soviets demonstrated the increased militancy of their 
intimidation tactics by mounting an impressive display of ad- 
vanced and diversified types of combat aircraft in their Aviation 
Day Air Show, staging major military maneuvers, canceling an- 
nounced troop reduction, holding men in service beyond previous 
plans, supplementing the defense budget, resuming overt nuclear- 
weapons testing, and firing long-range missiles far into the Pacific 
Ocean. The apparent objective was to deter the West from 
defending its rights in Berlin by force, by coercing it to make 
concessions to the U.S.S.R., and thereby speeding up the intended 
weakening of over-all Western political strength and military 
security. 

The U.S.S.R. now appears to be embarking upon its own ver- 
sion of a massive retaliation policy, under which the threat of 
Soviet air and missile power is used not only to defend the Sino- 
Soviet bloc but also to support Soviet aggressive political objec- 
tives outside the bloc. The threats made by this tactic, more- 
over, have been greatly reinforced by Soviet exploitation of 
the launching of Sputniks and Luniks to assist in the attainment 
of diplomatic and psychological-warfare objectives, directed 
toward both the major Western powers and the uncommitted 
states of the world. Other techniques for using air power 
undertaken during recent years have included the extension 
of international air routes; the sale or gift of military and civil 
aircraft and supporting equipment to an increasing number of 
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states in the Soviet “zone of peace” or to candidates for the 
neutralist camp; the construction of air bases and facilities in 
foreign countries; the training by Soviet air missions of foreign 
fliers and technical personnel either in satellites of the U.S.S.R. 
or in the Soviet Union itself; the demonstration flights of new 
transport aircraft to foreign states; and the invitation of foreign 
leaders and delegations to witness displays of military power or 
technical accomplishments and facilities within the U.S.S.R. 
Soviet aircraft have also been used to airlift military supplies 
to pro-Communist forces engaged in civil war in underdeveloped 
states. 

As in the past, the unremitting Soviet campaign against the 
West is being fought at all levels by using all available modes 
and means of conflict that are suited to varying circumstances. 
Once again, peaceful coexistence has served as a mask to conceal 
the realities of revolutionary operations and continuous struggle. 
Khrushchev boldly admitted this in a speech delivered in Moscow 
on January 6, 1961, when he said that the policy of peaceful co- 
existence “facilitates the activities of the Communist Party and 
other progressive organizations of the working class in the capi- 
talist countries, makes it easier for the peoples to combat aggres- 
sive war blocs and foreign military bases, and contributes to the 
success of the national liberation movement. . . . The policy of 
peaceful coexistence is . . . a form of intense economic, political, 
and ideological struggle. . . ."? The subsequent militant turn in his 
tactics is another phase of this continuing conflict. 

The rules of conflict have been adapted to the contemporary 
scene and have been used in many more areas of the world 
than before. The aggressive and dynamic dialectical methods 
utilized have reflected increasing confidence, sophistication, and 
dedication in their application, under the artful dispensation of 
the present Soviet leader. In the logic of struggle as presently 
undertaken, Soviet air power, as well as scientific and technical 
power in a broader sense, have become more important. In fact, 
the successes of Communist cold-war tactics under Khrushchev's 
leadership have, in many cases, been due in part to the exploita- 
tion of accomplishments and the demonstration of capabilities in 
these fields. They have added considerably to the aura of invinci- 


The Increasing Threat 247 


bility which the Russians have been seeking to create and have 
helped to maintain the strategic initiative for the U.S.S.R. 

Although the Soviet Union seeks to avoid a major, frontal mili- 
tary encounter with the West as long as relative U.S. military 
strength makes the risks excessive, force, violence, and war have 
not been abandoned as key instruments of policy in the realiza- 
tion of the grand, strategical design of Soviet Communism. War 
retains its role as the “locomotive of history” in Soviet doctrine,? 
to speed up the world revolution, although the circumstances 
and timing of its employment are conditioned by the Soviet 
appreciation of the correlation of military forces. Khrushchev 
recognizes it to be his historical duty to prepare the Soviet camp 
to subdue the West by force if it refuses in the final hour to 
capitulate without war. The West can find little comfort or 
security in his amendments to Lenin’s dogma on war. The cur- 
rent Soviet Premiers words, “War is not a fatal inevitability,” 
are merely a reflection of his belief that the resistance of the West 
to the advance of the Soviet camp is becoming less effective.‘ 

If an attack should ultimately be made against the United 
States, the general outlines of Soviet strategy—as they have 
emerged since the Korean War—would include an attempt to 
obtain tactical surprise by a sudden nuclear air offensive. This 
might follow a period of gradually increasing pressure, ambiguous 
challenges, and provocations, mixed with the application of 
ameliorative tactics to inhibit effective response. By Soviet stand- 
ards such a war would be defensive, progressive, and just, since 
it would be undertaken, after careful planning and preparation, 
to further the spread of the Communist revolution. Its “objective 
class character” would insure its legitimacy, according to Com- 
munist semantics. 

After the Korean War, surprise attack became increasingly 
important to Soviet planners. A long list of citations from Soviet 
military leaders bears testimony to this fact. For example, Marshal 
Sokolovskiy, Chief of the General Staff, stated in 1955: “The 
appearance of a new weapon possessing an immense destructive 
power and the unprecedented developments in the field of jet- 
propelled, high-speed aircraft have greatly increased the im- 
portance of the factor of surprise. . . ."° 

In view of the increased importance of surprise, the Russians 
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apparently adopted the principle of pre-emptive attack, Con- 
siderable attention has been given in recent years to this principal 
in Soviet military publications and in public statements by Soviet 
military leaders. For example, in the columns of Military Thought, 
written for officers, it is maintained that the Soviet Union has to 
be prepared to deal a forestalling blow so as to deprive the 
enemy of the advantage of surprise.* Soviet leaders fee] that the 
U.S.S.R. must get in the first nuclear blow against the United 
States lest an initial attack by this country reduce the offensive 
capability of Soviet bomber and missile forces, before they can 
be launched, and cause horrendous destruction to the Soviet 
power base; Although the Russians do not openly carry their 
logic to the point of endorsing premeditated attack, the possi- 
bilitv is implicit in their doctrine and tactics. 

This increase in the importance of surprise accounts in large 
measure for the priority given to long-range ballistic missiles and 
probably antiballistic-missile weapons systems by Soviet plan- 
ners. As long as Soviet strategic air forces were equipped only 
with bombers, the United States was assured of having sufficient 
warning to enable its nuclear attack forces to get off the ground 
and on their way to Soviet targets in a retaliatory attack. With 
missiles, the required reaction times are considerable reduced 
and the chances of destroying a large percentage of American 
bombers and missile forces before launching are apparently in- 
creased. This may be especially true until the U.S. has an exten- 
sive deployment of hardened and mobile missile sites, with 
accurate and reliable missiles capable of attacking the U.S.S.R. 

Since the U.S.S.R. has devised the current pattern of crisis 
and threat, any global war which might ensue would, in effect, 
be an offensive, revolutionary war undertaken by the U.S.S.R. 
A pre-emptive Soviet attack that followed a period of aggressive 
tactics, threat, and intimidation by the U.S.S.R. would be difficult 
to distinguish in planning and execution from a premeditated 
attack or a war by miscalculation. The difference would lie in 
large measure in Soviet expectations of the U.S. will to resist and 
actual U.S. responses, the willingness of Soviet planners to run 
the risk of general war, and the determination of Soviet leaders 
to attain their objectives at a particular point in history. The 
judgment of history on this point might rest with the victor. 
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War by miscalculation, however, may be one of the eventual- 
ities that Soviet leaders are genuinely concerned about. They feel 
that they must control the international situation so that if an 
attack is ever launched, it will be made only at a time of their 
choosing, when a victorious outcome for the U.S.S.R. would be 
reasonably assured. The Soviet homeland must not suffer unac- 
ceptable damage. 

In order to better prepare Soviet air power for what may be 
this ultimate day of reckoning, Soviet tactics also aim at the 
reduction of United States military strength during the period 
of nonmilitary struggle with the West. Disarmament of the free 
world, in the broadest sense, has become a primary objective 
of Soviet policy. The objective is to foster fear, defeatism, dis- 
organization, demoralization, disunity, and other weaknesses in 
and among Western armed forces by various means, including 
propaganda, class warfare, infiltration, diversion and deception, 
subversion, defection, intimidation, degradation, espionage, sabo- 
tage, diplomatic maneuvering, economic warfare, unilateral force 
reductions or constraints, and policy perversion. One Soviet goal 
is to make the West believe that accommodation to, and accept- 
ance of, Soviet rule is better than the destruction that would 
result from a general thermonuclear war. An important step in 
this direction would be to gain conviction in the West of Soviet 
military superiority and acceptance of the idea that global war 
with such a power would be too horrible even to prepare for or 
to wage. At the same time the U.S.S.R. protects its own strengths 
by maintaining strict security controls within the Soviet bloc. 
These tactics are designed to affect all levels of enemy society, 
from the decision-making processes and the planning and control 
apparatus to the psychic state of the individual soldier. Evidence 
of increased Soviet activity along these lines is abundant. 

Soviet-sponsored “Peace Fronts,” which are now a key element 
of Soviet policy, are among the agencies which contribute to 
these objectives. FBI Director J. Edgar Hoover and other guard- 
ians of our internal security have repeatedly called attention to 
the increasing pressure of Soviet-directed espionage. As to 
sabotage, General Thomas S. Power, commander of Strategic Air 
Command, told members of the House Appropriations Subcom- 
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mittee for Defense in April, 1959, that one of his problem areas 
was sabotage of the bases of Strategic Air Command and stated: 
*... the real experts in this business say that the danger of 
sabotage is greater today than ever before.” Even more danger- 
ous is the prospect of political neutralization of our base structure 
through Soviet pressures on countries in which our bases are 
located and through unfavorable military disarmament measures. 
Soviet deception in the field of nuclear-weapons testing could 
have been another means to prevent increases in the effectiveness 
of U.S. deterrent forces. The Russians know that a nuclear war 
with the United States would only be feasible if our strategic 
offensive capabilities were too weakened through disarmament 
to destroy their own power base. 

The vulnerability of the United States to these tactics is 
attributable in part to the nature of our open, free society and 
to the processes by which our military strength is developed and 
maintained. 

In a period when timely warning, rapid alert, effective decision- 
making, rapid launching rates, and high target-kill probabilities 
of initial attack forces may be the key to national survival, and 
there is inadequate time to augment or improve forces in-being 
after a global war has begun, the importance of reducing enemy 
strength and capabilities by such operations during the cold war 
on a continuing basis increases considerably. The Russians also 
want to reduce to a minimum the capabilities of the United States 
to last beyond the initial nuclear offensives while they feel that 
their own means to wage a “broken-back” war far exceed those of 
the West. 

The correlation of forces between the free world and the Soviet 
bloc is thus determined both by the success of measures to reduce 
United States strength and capabilities and by progress in build- 
ing up and re-equipping its own armed forces, particularly its air 
and rocket units, with more advanced weapons, equipment, and 
techniques. 


Long-Range Aviation 


By the end of the Korean War, the Soviet Union's inter- 
continental bomber force clearly had not reached a level of 
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strength or capability adequate to engage in a nuclear war with 
the United States. Although the number of TU-4's—the conven- 
tional medium bombers of the B-29 type—had risen markedly 
by 1953 to about 1,000,!? the Soviet Air Force could not success- 
fully have launched more than a few hundred over targets in the 
United States. By the time they arrived, Strategic Air Command 
would have sent its forces towards the U.S.S.R. To drop a sig- 
nificant number of atomic bombs accurately on targets in this 
country would have necessitated a much higher level of Soviet 
training in all-weather flying and blind bombing, for the Korean 
War had shown that the B-29 type of aircraft was most vulnerable 
to jet-fighter interception in daylight attack. Furthermore, under 
Stalin, the mission of Long Range Aviation may have included 
too much emphasis on tactical and maritime support of other air- 
force components against targets in Eurasia. Besides, the Soviet 
atomic-bomb stockpile, according to some sources, was quite 
small at that time," and probably did not include weapons of 
sufficiently high yield to assure the destruction of the increasing 
number of key United States retaliatory targets around the world. 

By 1954, however, the bomber force of Soviet Long Range 
Aviation was about to enter a new period of development, mainly 
as a result of accelerated activity at research laboratories, experi- 
menta! plants, and test facilities. Advanced bombers with better 
performance characteristics than the TU-4 would soon roll off 
the assembly line. In addition, the first Soviet hydrogen-bomb 
test in mid-1953 revealed that high-yield thermonuclear bombs 
would soon be available for the new long-range aircraft. 

In order to improve the combat capabilities of this and other 
arms and services of the Soviet armed forces under altered 
strategic and technical conditions of warfare, the military estab- 
lishment was reorganized in 1958 and 1954, and a unified ministry 
of defense was established. This reorganization improved ad- 
ministration and logistics and provided for more effective, inte- 
grated operational control The main objectives were to give 
recognition to the increasing importance of such specialized com- 
mands and services as Long Range Aviation and air defense; to 
centralize the administration of force elements with similar types 
of arms; and to insure the efficient and flexible operational direc- 
tion of diverse weapon systems that could carry out a common 
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or closely related mission. Since air power constituted the 
primary means both for delivering nuclear weapons and defend- 
ing the Soviet homeland, the Soviet Air Force gained new promi- 
nence and was assigned increasing responsibilities. In a speech 
at the Twentieth Party Congress in February, 1956, Marshal 
Zhukov, former Minister of Defense, said: “In the composition of 
our armed forces the relative weight of the air forces and air- 
defense forces has significantly grown. . . ."? Air Chief Marshal 
Zhigarev, former head of the Sovict Air Force, stated a few 
months later: “The relative weight of aviation in the composition 
‘of the armed forces has significantly grown in the postwar 
period.”!3 This development had been reflected in the prior eleva- 
tion of the Soviet Air Force to the same level as the Soviet Army 
and Navy, and now the Air Defense Forces, in the new organi- 
zational structure of the Ministry of Defense. 

In 1954, the Russians revealed their new big bombers at air 
shows over Moscow. They were counterparts to the United States 
B-47 medium jet bomber and B-52 heavy jet bomber.'* It was 
then clear to the West that in the field of high-thrust turbojet 
engines and advanced bomber design, as in many other fields of 
military technology, the Soviet Union was catching up. As Gen- 
eral Joseph T. McNarney, former Commanding General of United 
States Forces in Europe, put it: “Our advantage would seem to 
be insecure at best.”!5 These aircraft were known as "Badger" 
and "Bison," respectively, in the arbitrary system of Soviet air- 
craft designation adopted by NATO. Within the year Badgers 
were going to operational regiments.!^ 

In 1955, the Russians provided another bomber surprise when 
they showed their turboprop-driven heavy bomber, the TU-20 
(NATO designation, "Bear").!' This aircraft had no counterpart 
in the United States bomber inventory. Although the United 
States had considered producing a swept-wing turboprop heavy 
bomber, the B-36G, as a developmental competitor to the turbo- 
je&!5 the design was not carried as far into the production stage 
as was the case with the Soviet Bear. It seems that the Russians 
had settled on the long-range Bear after having developed, tested, 
and produced in small numbers a straight-wing turboprop heavy 
‘bomber, usually referred to as "Type 31.7? 

The Badger, however, became the new work horse of the 
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Soviet long-range air fleet. It is believed to be a very successful 
aircraft, judging from the fact that as many as 1,100 medium 
bombers of this type, called the TU-16 by the Russians, were in 
operational units by mid-1959.?? This aircraft is reported to have 
a maximum speed of approximately 560 miles per hour at 43,000 
ft. and a radius of at least 1,500 miles. 

The Bison was originally estimated to have a range of about 
7000 miles with a 10,000 lb. bomb load?! But by 1956 it was 
evident that although this aircraft had been put into production 
after a remarkably short lead time it was inferior to the United 
States B-52 in speed, combat radius, and combat ceiling." In 
fact, that the Bison did not prove to be entirely satisfactory to 
the Russians may account in part for the increasing attention 
given subsequently to aerial refuelling of the Badger, presumably 
for one-way missions against the United States. The Russians 
revealed the aerial refuelling capability of their turbojet-driven 
bombers during 1956 and 1957.” 

The development and production of the Badger and Bison 
were made possible by work in the turbojet-engine field by A. 
Mikulin. His huge AM-3 turbojet, now the much improved AM- 
8M, may be capable of providing about 20,000 Ibs. of thrust." 
When this engine first appeared in operational quantities, the 
West had not as yet produced a turbojet engine of comparable 
power, thus substantiating General Vandenberg’s earlier evalua- 
tion of the outstanding capability the Russians possessed in the 
jet-engine field, as first revealed in the MIG-15. 

The Bear turboprop heavy bomber probably has a somewhat 
lower speed and service ceiling than the Bison, but its range is 
considerably better. This aircraft is reported to be the only 
Russian bomber currently in service that can strike North Amer- 
ican targets over the polar regions and return to its home base 
without refuelling in flight.” 

The question of how many heavy bombers the Soviets pres- 
ently have in units of Long Range Aviation is difficult to answer 
because of the many conflicting estimates appearing in sources 
available to the public. When the Bison and the Bear first entered 
production, it was thought that the U.S.S.R. would build a large 
force of these aircraft to meet presumed intercontinental attack 
requirements. It appears, however, from Congressional testimony 
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and other sources, that by 1957 such may not have been the case. 
In March, 1957, former Secretary of Defense Wilson happily 
announced that American intelligence estimates of Soviet strategic 
air power had been sharply reduced." Subsequent evidence 
supported this re-evaluation." Recent articles have estimated 
that Long Range Aviation possesses only from 150 to 200 aircraft 
of the Bison and Bear type.*? 

It would appear, then, that the Russians undertook a major re- 
evaluation of their needs for an optimum strike force of bombers 
capable of intercontinental attack. The reasons for such a re- 
evaluation may not be hard to find. In the first place, it must 
have been apparent to Soviet planners that the performance of 
their heavy bombers, which probably is much less than that of 
the latest B-59's, would soon be inadequate to penetrate United 
States defenses and overcome the retaliatory capability of Stra- 
tegic Air Command. The situation probably had changed con- 
siderably since 1956, when General Partridge, USAF Air Defense 
Commander, told a subcommittee of Congress that Air Defense 
Command fighters could not fly high enough or fast enough to 
intercept the Bison.” A related consideration was that further 
successes in bomber design and engineering were in the offing. 
Evidence of Soviet progress in this field occasionally leaked out 
between 1958 and 1961, and it was finally confirmed by the 
impressive display of combat aircraft at the Air Show staged over 
Moscow in July, 1961. Prior to this demonstration, there were 
unconfirmed reports that the Soviet Air Force was being re- 
equipped with an advanced, supersonic medium bomber;?? in 
1959, General Twining mentioned that the Soviets were develop- 
ing an advanced delta-wing heavy bomber?! 

A primary factor behind such a re-evaluation of bomber-force 
requirements in 1956-57 was the outstanding progress being 
made in the Soviet missile program. As a result of this progress, 
more attention was being given by top-level decision-makers to 
military leaders who boasted that ICBM’s soon would be able 
to take over the strategic-bombing mission with better results 
and at lower cost. As early as 1955, Air Chief Marshal Zhigarev, 
then Commander in Chief of the Soviet Air Force, is alleged to 
have claimed that missiles can be built more cheaply and easily, 
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do not need such a complicated supply and servicing organiza- 
tion, can be easily concealed, and are less vulnerable than 
bombers.”? This type of rationale could have induced Soviet 
planners to economize on their long-range bomber types. In lieu 
of producing large numbers of the Bison and Bear, the Russian 
very likely developed the intercontinental attack capabilities of 
aircraft already available in combat units and continued the 
development of more advanced designs, while giving priority to 
the production of longer-range missiles. 

Probably a more fundamental consideration, however, was the 
Soviet Union's evaluation of world tensions and prospects of a 
general war. Decreasing fears of a United States surprise attack 
during the era of subsonic bombers were very likely combined 
with decreasing expectations that the U.S.S.R. could develop 
overwhelming military superiority over the United States in the 
near future. This was in accord with the development of 
Khrushchev's foreign policy, particularly after the Twentieth 
Party Congress in 1956, and the successful ICBM and space- 
vehicle launchings which followed in 1957. 

In the fall of 1957, it looked as if Soviet leaders were rapidly 
turning almost exclusively to missiles instead of manned aircraft 
to meet a variety of military requirements. It seemed that not 
only the bomber but also the fighter had a very limited future 
in the Soviet Union. Since 1958, however, there are convincing 
signs that Soviet military and political leaders are following a 
more balanced course. Both Khrushchev and Chief Marshal of 
Aviation Konstantin A. Vershinin, present Commander in Chief of 
the Soviet Air Force, have indicated that in a future war there 
would be bomber attacks on enemy cities. Furthermore, General 
Pokrovsky, a leading Soviet rocket expert and spokesman, is 
reported to have said, “. . . in war the long-range intercontinental 
missile cannot completely replace aircraft piloted by men. Soviet 
military science teaches that only a purposeful combination of 
various forms of military equipment can insure the successful 
achievement of victory.” Thus it appears that the Soviet Union, 
like the United States, has accepted a mixed-weapons concept, 
involving the development and at least limited production of 
diverse and complementary manned and unmanned weapon 
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systems. Wise planners as they are, the Russians do not intend 
to lose the advantage of proven systems and techniques. New 
means of attack and defense will be integrated into existing 
operational forces on the same complementary basis. 

Soviet acceptance of a mixed, offensive-weapons concept for 
the years ahead was confirmed during the Air Show in July, 
1961, when the U.S.S.R. unveiled a new supersonic heavy bomber, 
new supersonic medium bombers, and an assortment of air-to- 
surface missile-equipped Bears and TU-16’s. The heavy bomber, 
which was the one (nicknamed "Bounder") reported to have been 
under development since 1958, was about 200 fect long, with a 
delta wing about 80 feet across. It was powered by four large 
turbojet engines, the inboard engines providing about 45,000 lbs. 
of thrust each, The aircraft apparently was in the experimental 
stage. It probably could reach a speed of Mach 2 on a dash to the 
target.?! The ten new, well-designed supersonic medium bombers 
that were revealed had their power plants installed near the tail 
of the aircraft, similar to the French Caravelle jet transport. These 
planes were equipped for range extension by acrial refueling and 
with air-to-surface missiles. Their highly swept, very thin wings 
suggest supersonic performance over target, perhaps at almost 
Mach 2. These advanced bombers, which are in the same class 
as the U.S. B-58, probably are already going into combat units. 
The Soviets also flew sixteen Bears and TU-165 in formation—all 
equipped with new air-to-surface missiles. In the words of Chief 
Marshal of Aviation Vershinin: “Bombs have been superseded by 
air-to-surface missiles.” In this manner, the Soviets are extending 
the useful service life and combat effectiveness of their existing 
long-range bomber force. 

Soviet interest and progress in the development of nuclear- 
powered aircraft suggests that in a future show they will also 
reveal a nuclear-powered aircraft, perhaps as a bomber replace- 
ment for the Bear.* Long-range bombers thus will provide Soviet 
strategic attack forces for many years with tactical flexibility; 
precise, high-yield weapons delivery; and reconnaissance and re- 
attack capability to strengthen the impact of missile forces. 
Nevertheless, missiles probably will constitute the bulk of the 


Soviet Union's offensive and defensive power some time in the 
1960's.37 
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The size of the future Soviet bomber force for long-range 
operations may decrease gradually as aircraft types with better 
performance become available. Supersonic and nuclear-powered 
aircraft are very expensive to build and to operate; and because 
of the difficulties of production and the need for expensive sub- 
systems, fewer such aircraft can be turned out in a given time 
than any other type. These trends have been clearly pointed up 
by United States experience. A World War II bomber, for ex- 
ample, required 200,000 engineering man-hours. The first United 
States supersonic bomber, the B-58, required about 9.4 million 
man-hours, and the chemical-fueled B-70 is expected to take 14.5 
million man-hours. The expenses of construction have also 
mounted sharply. A World War II B-17 bomber cost as little 
as 187,742 dollars in 1945; the B-29, only 509,465 dollars.” A 
B-52 heavy bomber—for example, the B-52F—cost about 6.6 mil- 
lion dollars. 

Because of the rapid obsolescence rate of modern aircraft, the 
major powers will undoubtedly limit production runs of new air- 
craft in order to be ready for modified types with better perform- 
ance characteristics. Furthermore, the U.S.S.R. will have the 
continuing task of comparing and correlating the potentialities 
of missile-, aircraft-, and even space-warfare systems. The proper 
formula for an optimum weapons combination to meet changing 
mission requirements and changing enemy defense capabilities 
will be in constant flux. The concept of "the ultimate weapon" 
has not taken root in the minds of present-day Soviet military 
planners. 

Until new weapon systems are available in quantity, however, 
the Soviet long-range air threat will reside primarily in a force 
of about 1,500 subsonic bombers;?? the attack capabilities of 
which are constantly being increased, as indicated by the use of 
air-to-surface missiles for stand-off attack. A great investment has 
already been made in this force. One aspect of this investment 
is the increase in arctic staging bases which is presumed to have 
been accomplished under the most difficult conditions since the 
Korean War. Crew proficiency also seems to have improved 
markedly. According to a recognized authority, “. . . crews have 
been trained to a high standard in the past few years.” Radar 
bombsights and navigational aids have been fitted to all Soviet 
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jet bombers of Long Range Aviation: “Standards of navigation 
and blind flying are better than ever before and there is opera- 
tional training by day and night in all kinds of weather, either 
from advanced Arctic bases or from base airfields near Moscow, 
Kiev, and in the Carpathian and Far Eastern areas.”*° Other 
recent sources point to increased emphasis on electronic warfare, 
evidenced by the appearance of a Badger with a large radome 
under the fuselage.‘ 

The Soviet Union’s continuing progress in the nuclear field has 
provided a broad and extensive family of nuclear weapons, par- 
ticularly high-yield thermonuclear weapons for the long-range 
bomber and missile forces. The explosion of a thermonuclear 
bomb by the Soviets, approximately three years before the date 
predicted in the United States estimates,‘* provided convincing 
testimony that our lead in this field was small indeed. In Novem- 
ber, 1955, the Soviets tested the first hydrogen bomb ever 
dropped from aircraft)? Between 1949 and 1958, the Soviets 
probably detonated about fifty or sixty nuclear devices and 
weapons.* The modernity of the Soviet nuclear program was re- 
vealed to be at an impressively high level at the International 
Conferences on the Peaceful Uses of Atomic Energy held in 
Geneva in 1955, and again in 1958. Then came the test suspen- 
sion; however, the possibility that the Soviets continued covert 
testing underground cannot be excluded. Subsequent boasts by 
top Soviet leaders indicate considerable satisfaction in the devel- 
opment of higher-yield weapons of decreasing weight and greater 
efficiency, with lesser amounts of fissionable material. The re- 
sumption of overt nuclear testing by the Soviets in September, 
1961, was accompanied by claims that thermonuclear bombs 
yielding as much as 100 megatons were under development, 
suggesting that Soviet nuclear-weapons laboratories had been 
working at an accelerated pace. In the future, the Soviet nuclear 
program is expected to gain even greater momentum and scope 
as a result of increasing numbers of institutes and laboratories, a 
growing poo! of young scientists, and the willingness of Soviet 
planners to venture into untried fields. 

It is evident that Russia’s nuclear attack potential is very great 
today, although the current threat posed by Long Range Aviation 
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bombers, medium-range ballistic missiles (MRBM's), ICBM’s, 
and several submarine-launched missiles can not be compared 
with future capabilities, when more accurate and more numerous 
weapons delivery vehicles, especially ICBM's, will be available. 
These will include the advanced missiles and aircraft, space 
weapons, and probably warfare systems that are today only barely 
imaginable. Even now, Soviet bombers and missiles could bring 
unparalleled destruction and devastation to the United States 
with little warning if war should come. It was reliably reported 
several years ago that seventy per cent of an attacking bomber 
force could penetrate continental air defenses and reach United 
States targets. Subsequent reports, however, reveal that consider- 
able improvements have been made in United States defense 
against enemy bombers.*5 Nevertheless, in 1959 the Secretary of 
Defense stated that we still consider manned bomber attack a 
major threat and that we will continue to do so for at least the 
next few years.*® And the United States has no active anti-ballis- 
tic-missile defenses. 

But the U.S.S.R. would have to pay an incalculable price in 
the destruction of its homeland. As General Twining stated, the 
Soviet air threat still is not as big as ours nor as effective.*” 


Guided-Missile Program 


After the Korean War, the Russians gave even greater priority 
to ballistic missiles than during earlier years and more attention 
to other types of rocket weapons. Advances have been note- 
worthy in propulsion, airframes, guidance and control, and other 
component areas; in telemetry and tracking, ground-launch sup- 
port equipment, and the refinement of thermonuclear weapons 
for missile warheads. 

The Russians did not waver in their belief that the successful 
development of long-range ballistic missiles was of paramount 
importance. Success in the ICBM field meant a great leap for- 
ward, not only in their capability to wage intercontinental air 
warfare, but also in the direction of space conquest—an objective 
that became of increasing interest to Soviet planners in the years 
1953-55. 

As in the aircraft field, the Russians provided convincing evi- 
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dence to the West of their missile progress after the Korean War. 
In Red Square, in November, 1957, they exhibited a variety of 
tactical missiles, including one with a range of 700 nautical 
miles, another with a range of from 25 to 30 miles, and a new 
surface-to-air missile that may have a 40-mile range. These 
systems were highly mobile. 

Success in their ICBM program was first evident from the 
serious line on this subject appearing in the Soviet press from 
the beginning of 1956,!° and afterward by the announcement of 
the successful launching of an intercontinental ballistic missile in 
August, 1957.5° By then the Soviets had made threats against 
NATO as part of their nuclear blackmail diplomacy. Next came 
large Soviet earth satellites. Clearly the Russians had developed 
tremendous booster rocket engines to lift such payloads into 
orbit, and the guidance system used was far from primitive.>* 
By early 1959, Khrushchev was saying openly that his ICBM 
was in mass production. He even reportedly told a United States 
Senator that the U.S.S.R. had a rocket capable of hitting accu- 
rately any target, at a range of 8,700 miles, with a five-megaton 
warhead.* Later reports mentioned continuing Soviet ICBM test 
firings, about thirty by 1960, and probably many more since 
then.** Several of the more recent missiles have traveled from 
7,800 to 8,000 miles into the Pacific Ocean from a launching site 
reported to be near the Aral Sea. The accuracy and reliability 
of the Soviet ICBM are also reported to be very good." In the 
spring of 1960, Khrushchev announced that the U.S.S.R. had set 
up a rocket force, under Marshal M. I. Nedelin, as a separate 
branch of the armed services" After Nedelin's accidental death 
in 1960, a Marshal of the Soviet Union was put in charge. 

It is now apparent that Soviet leaders are very proud of their 
missile successes and especially of the progress of their ICBM 
program. This helps to explain Soviet boasts and veiled threats 
against the United States. The Russians apparently intend to build 
up a sizable ICBM force and to use this offensive capability, 
along with other weapon systems, as a political—if not a mili- 
tary—tool to squeeze every possible concession from the United 
States and its allies and to force further reductions in Western 
global influence and strength. Nevertheless, they have probably 
found that the buildup of a reliable and accurate force of ICBM 
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batteries is much more difficult and time-consuming than they at 
first thought. 

Concurrently, intensive research is going on to build even 
better and more powerful Soviet missiles with booster engines 
of 800,000 Ibs. or more in thrust? and probably more flexible and 
mobile long-range missile systems. The period of exotic fuels and 
nuclear rocket engines also may not be far away.*? 

Earlier success is evident in the medium-range missile field. 
Numerous reports have mentioned the continuation of intensive 
test firings of short-range and medium-range Soviet ballistic 
missiles for several years, including missiles between 1,000 and 
1,800 miles in range. Recent commentary by an experienced 
military analyst refers also to hundreds of 700-mile surface-to- 
surface missiles in the hands of Russian troops, in addition to 
some 1,100-mile medium-range ballistic missiles.?! Even IRBM's 
of longer range may be expected. 

During recent years the Russians also appear to have shown 
greater interest in developing surface-to-surface missiles for em- 
ployment by long-range submarines. Again the Soviets seem to 
be directing their efforts toward developing ballistic missiles for 
this application, rather than more vulnerable cruise missiles. 
One source reports that one or more Soviet "Z" class submarines 
apparently have already been modified to launch short-range 
ballistic missiles.** Another states that a few dozen submarines 
have been fitted to fire long-range rockets." The Russians are also 
reported to be building several new submarines, probably includ- 
ing nuclear types, presumably for guided missiles.“ Indeed, they 
may give increasing attention to this program: as General LeMay 
has remarked, present air-defense systems will not give any 
warning of a submarine missile attack. Such a weapon system 
is much more useful for the Russians since a large percentage 
of the population, industry, and military strength of the United 
States is near the coast. 

In other missile fields the Russians have also been pressing 
forward with varying degrees of success. Although they were 
believed to be behind the United States in air-to-surface missiles 
(both cruise and ballistic) and air-to-air missiles, they may be 
catching up. Greater priority was probably given to surface-to- 
air missiles against manned aircraft in an effort to reduce the 
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effectiveness of a penetration of Soviet air space by Strategic Air 
Command bombers in case of war.*9 Considerable Soviet efforts 
to develop some sort of anti-ballistic-missile defense are also 


probably underway. 


Air Defense, Frontal, and Naval Air Forces 


After the Korean War new levels of capability were also 
reached in Soviet Air Defense, Frontal, and Naval Air Forces, 
partly as a result of the introducion of new and improved aircraft 
and equipment, and organizational changes. Then the increasing 
emphasis on missiles began too make inroads on aircraft inven- 
tories. The strengthening of both strategic offense and air-defense 
forces have been taking more and more priority over the require- 
ments of tactical air armies and over certain air components of 
the naval fleets; for the Russians clearly intended until recently to 
cut back further on conventional forces and on obsolescent 
weapon systems. Khrushchev indicated, in January, 1960, that the 
growth of Soviet rocket and nuclear power permitted selective 
force reductions without lowering combat capabilities. Formid- 
able new weapons, he said, were in the development stage and 
in the portfolios of the scientists and designers.?? The Berlin crisis, 
however, has apparently stopped this trend in the reduction of 
conventional forces—at least for a while. 

Soviet progress in fighter and tactical bomber development 
since the Korean War exemplifies the chronology of Russian 
technological achievement—the hallmark of Soviet aviation in 
recent years. Soviet air shows have told the story to the world. 

In the years 1952—55, several variants of the MIG-17, the 
successor to the MIG-15, were turned out in large numbers in 
the U.S.S.R. This aircraft was first seen in 1958 and in the Soviet 
Air Force Day display in June, 1954. It was later produced in 
Poland, China, and Czechoslovakia, and many such planes were 
exported, although probably fewer were produced than the 
earlier MIG-15's*? The MIG-17 proved to be a good fighter. The 
first model retained the VK-1 turbojet of the latest MIG-15, but 
the fuselage had an improved fineness ratio and the wing was 
redesigned"? It is more maneuverable at altitude than its prede- 
«essor and has an improved critical Mach number. Later models 
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were provided with a VK-1A engine with greater thrust.” These 
included the MIG-17D and MIG-17E all-weather types.” 

A bigger fighter surprise came in 1955. In July of that year 
the Russians displayed forty-eight of the MIG-19 supersonic day 
fighter, called (according to the NATO designation) the 
“Farmer,” and fifty of the new all-weather subsonic fighter, now 
known as the Yak-25, or the “Flashlight.” Clearly the Soviet 
talent for short lead times extended into the fighter as well as the 
long-range bomber field. With the MIG-19 the Russians had 
entered a new fighter into series production which appeared to 
be as advanced as the U.S.A.F. F-100. 

The Farmer is powered by two axial-flow turbojets, each offer- 
ing an 8,800 Ib. thrust with afterburning.™ They push the aircraft 
to speeds of about 900 miles per hour at sea level. Production of 
this aircraft was also later undertaken in China and Eastern 
Europe. Like the MIG-17, some Farmers now have radar-ranging 
equipment and a fire-control scanner installed. Because of in- 
creased combat speeds, the era of true day fighters that could 
make a successful intercept without such assists was passing. The 
Flashlight, with its provision for a large air-borne radar, signified 
that the U.S.S.R. was developing a true, all-weather fighter force, 
capable of launching air-to-air missiles against attacking bombers. 
Several hundred reportedly were produced for the Soviet Air 
Force." Nevertheless, the United States retained its position of 
primacy in the air-borne radar field and would soon recapture 
the qualitative lead in operational all-weather fighters—at least 
for a while—with the F-102.7° 

Finally, before a distinguished group of United States Air 
Force generals at an annual air show in Moscow, in 1956, the 
Russians revealed four advanced fighter prototypes, as well as 
modified Flashlights and other aircraft. The emphasis was on 
defensive aircraft. As General Twining, head of the special 
Air Force delegation to the 1956 Air Show, reported on his return 
to the United States: “It was the judgment of my group that the 
designed configuration of most of these aircraft reflected a high 
level of scientific and engineering talent. They are proof that 
Soviet designers are now pioneering on their own in the field of 
modern aircraft development."' To many qualified observers 
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Russia had reached a level of technical parity with the West in 
aircraft development. 

The new aircraft demonstrated on this occasion may attain 
a top speed of from Mach 1.5 to Mach 1.8, with altitude per- 
formance well beyond the U.S.A.F. heavy jet bomber, the B-52.78 
These fighters have subsequently been called the “Faceplate,” 
“Fishbed,” “Fitter,” and “Fishpot” in the NATO system; their 
Soviet designations include the MIG-21 and the SU-3.*? Improved 
versions may carry the designations E-66, T-405, and possibly 
SU-15 and 16. 

But the Russians apparently had their problems getting the 
new fighters into production. General Twining's party recognized 
that they needed more tests and development? The Soviet 
designers were experiencing difficultics in achieving stability at 
high speeds. This was evident both from observation of the planes 
and, subsequently, from espionage directives to Soviet agents in 
the United States. These directives indicated troubles with the 
canopies, tires, and landing characteristics.*! Since 1956, the Rus- 
sians undoubtedly have solved many of their supersonic flight 
problems, so that it may be assumed that series production of 
several of this new type of fighters is under way.®? This was con- 
firmed during the Air Show in mid-1961 when the Soviets flew 
more than 20 Fishbed (A&B) fighters and about an equal number 
of all-weather Fishpots, Faceplates, and Fitters, which have a 
limited all-weather capability, in addition to improved Yak-25's. 
These aircraft were equipped with various types of air-to-air 
missiles and aerial rockets. Some may already be assigned to the 
satellite air forces. 

Even better interceptors are around the corner. During the 
1961 Air Show, the Soviets displayed two new, large delta-wing 
fighters, probably Mikoyan designs, in the Mach 2-plus category; 
delta-winged jet fighters with liquid-fueled auxiliary rockets to 
provide "zoom" capability for high-altitude intercept; and two 
long-range supersonic interceptors based on the earlier design of 
a Mach 14 light-bomber prototype, called “Backfin.” The new 
Mach 2-plus fighter prototypes, armed with air-to-air missiles, 
may be the Soviet aircraft E-66, for which speed and altitude 
records of 1,335 mph and 112,204 ft. have been claimed. Fighters 
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with even higher performance capabilities may follow, judging 
from the Mach-3 and Mach-5 wind tunnels that General Twining 
observed at the Zhukovski Academy in 1956.8 

In light-jet-bomber development the Russians also made nota- 
ble progress until missile advances altered requirements. First, 
the IL-28 re-equipment program was carried to completion. À 
small number were even exported to the satellites and to neutral- 
ist states.^ In the IL-28, known as the “Beagle,” the U.S.S.R. 
found a satisfactory tactical bomber with a radius of over 700 
miles and a top speed of 580 knots.® Jt can carry a bomb load of 
some 4,500 lbs, This aircraft, as well as a number of the fighters, 
may be capable of delivering nuclear weapons.** 

In 1956, the Soviet Union revealed what appeared to be a 
possible replacement for the IL-28—the "Blowlamp."*" This pro- 
totype attack bomber has a range of about 1,000 miles, a ceiling 
of 52,000 ft., and the capability of flying somewhat faster than 
the speed of sound.® Later there appeared a supersonic bomber 
called the “Backfin,” which is powered by two axial-Aow tur- 
bojets providing an estimated thrust of 28,000 lbs. with after- 
burning.? The range performance of the Backfin puts it in the 
light-bomber class.°° Since, however, the IL-28 still appears to be 
the bomber backbone of Soviet tactical light-bomber forces, it is 
likely that neither the Blowlamp nor Backfin were produced in 
large numbers. Limited production in 1961 of light-bomber ver- 
sions of the Backfin and Flashlight, however, apparently has 
been carried out. Operational versions of the Flashlight C light 
bomber were displayed in mid-1961. 

The reorganization of the Soviet armed forces shortly after the 
Korean War marked an important step in improving the capabil- 
ities of the Soviet Air Force. At that time a separate service was 
established for air defense, to include strategic antiaircraft artil- 
lery, surface-to-air missiles, radar and ground-observer nets, 
fighter divisions with special training in air defense, and other 
components of the Soviet air-defense system.?'! Fighter opera- 
tional units assigned to the Air Defense Forces (Fighter Aviation 
of Air Defense, called IAPVO) nevertheless remained under the 
administrative control of Commander-in-Chief of the Air Force 
Marshal Vershinin.9?? In this organizational structure, the tactical 
air armies (now Frontal Aviation) still are under the peacetime 
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operational command of the military districts, or Groups of 
Forces, but now have greater authority in staff planning and com- 
mand. The Naval Air Forces remained assigned to the Soviet 
Navy and are under the naval aviation chief, who is now in the 
Ministry of Defense. However, the commander of naval aviation 
wears two hats: he is subordinate to both the Commander-in- 
Chief of the Naval Forces (for operations) and the Commander- 
in-Chief of the Air Force (for certain administrative functions). 
Another component, that of the Aviation of the Air-borne Forces, 
is also under Vershinin's administrative direction but may report 
on certain operational matters to a separate Ground Force Com- 
mander for Air-borne Forces. Long-range surface-to-surface mis- 
siles units may be manned by both Air Force and Army troops 
under the new rocket command. The Minister of Defense has 
over-all direction of all these separate and combined commands, 
with the assistance of the Military Council and General Staff. 

These organizational changes resulted in certain shifts in the 
force structure of the various commands but were not followed 
by an appreciable change in the total number of combat aircraft 
in the inventory of the Soviet Air Force. Until recent years the 
Soviet Air Force has retained more than 20,000 combat aircraft,® 
augmented by the air units of satellite states. There may be over 
10,000 jet fighters in the Sino-Soviet bloc.** Big increases were 
made in combat capabilities, but some reductions in obsolescent 
aircraft have probably occurred during the past few years as a 
result of a greater emphasis on missiles. Nevertheless, the Soviet 
Air Force is still the biggest in the world. 

The need to elevate Soviet Air Defense Forces to the status of 
a top-level, combined command can readily be understood when 
consideration is given to the increase in both their capabilities 
and problems since the Korean War. 

After the Korean War the Soviets swiftly proceeded to build 
up an elaborate three-tier defense scheme from the Arctic Ocean 
bordering the U.S.S.R. down to a line drawn from Eastern Europe 
to the Soviet Far East.?* Since 1955, Soviet air-defense forces could 
boast of a more comprehensive and effective radar early-warning 
system, thousands of highly and specially trained fighter pilots, 
and a force of about 4,000 jet fighters (including MIG-19's, 
Yak-25s, and new supersonic fighters);?9 as well as “batteries of 
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defensive ground-to-air missiles," fairly reliable radar for 
ground-controlled interception, the introduction of air-borne radar 
on a growing scale, and large numbers of radar-guided antiair- 
craft guns. This strength and equipment was organized into 
twenty regional PVO commands spread all over the U.S.S.R., 
each under an Army or Air Force general.” The defense in depth 
of the U.S.S.R. was improved, too, by the Warsaw Pact states of 
Eastern Europe, which formed part of the outer early-warning 
defenses. The fighters, radar, and other early-warning facilities 
of Frontal Aviation and the Naval Air Force were also integrated 
into the over-all air defense of the homeland. 

In spite of this tremendous investment of national resources, 
Russia has been unable to provide adequate defense against a 
large-scale attack by Strategic Air Command. Many of its prob- 
lems may appear insurmountable, for the U.S.S.R. has had to 
defend the largest land mass in the world, with air approaches 
along a boundary of about 20,000 miles. To complicate the prob- 
lem, Strategic Air Command bases around the globe threaten 
penetration along countless corridors at various altitudes and 
speeds—and equipment, tactics, and readiness have been con- 
stantly improving in spite of deficiencies and shortcomings. To 
make matters worse for the Russians, presently available United 
States medium and heavy bombers, intercontinental ballistic mis- 
siles, missile-launching submarines, intermediate-range ballistic 
missiles (IRBM’s), long-range cruise missiles, and air-to-surface 
missiles, as well as fighter bombers and tactical missiles near the 
periphery of the U.S.S.R., soon will be or can be followed by 
additional supersonic bombers, advanced long-range air-to-sur- 
face missiles, more IRBM's, hardened and mobile intercontinental 
ballistic missiles and additional missile-launching submarines in 
the United States Navy, and other advanced weapon systems. 
Even a United States nuclear-powered bomber program ulti- 
mately may be carried out.?? Clearly the Soviet requirement for a 
more advanced, integrated air defense, including anti-ballistic- 
missile weapon systems, is growing at an appreciable rate, al- 
though much progress in these fields already may have occurred.!^? 
Russia's burden of reducing enemy attack capabilities thus rests 
mainly on its long-range offensive forces.!?! 

Although Soviet Frontal Aviation, the air force component 
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pporting the Soviet Army, has received somewhat less empha- 
sis than air elements more directly related to Russia's capa- 
bility to deter the United States or win an intercontinental 
nuclear-weapons exchange, its capabilities markedly increased 
after the Korean War. This was the result of the improved organi- 
zation, new equipment, advanced weapons, and efforts to attain 
a high order of proficiency. Frontal Aviation is still the largest 
single air component in the Soviet Air Force. Its size, however, 
will probably decrease further as a result of the buildup of 
short-range missiles forces. 

Frontal Aviation presently is formed into twelve or more air 
armies and several military district air forces"? a reduction 
already having been made in the number of air armies primarily 
as a result of the growth of air defense and other forces. At the 
present time, there are about 10,000 combat aircraft in Frontal 
Aviation,!? formed into over 300 air regiments of fighter, bomber, 
ground-attack, and reconnaissance aircraft.’ As indicated, this 
number is probably decreasing. It presently represents less than 
50 per cent of the total strength of the Soviet Air Force, com- 
pared to about 75 per cent during World War II. The jet-fighter 
regiments constitute about one-third of this force; a much smaller 
percentage are light jet-bomber units, primarily equipped with 
different modifications of the IL-28.1% Most of the fighters are 
MIG-17s and MIG-19's, but an increasing number are newer 
MIG and SU types. There are still a good many ground-attack 
regiments equipped with jet-fighter bombers.!?? 

An air army of Frontal Aviation has the primary wartime mis- 
sion of providing cover, support, interdiction, and reconnaissance 
for appropriate sectors of the front within the area of responsi- 
bility of a Group of Forces or Army Group (Front) to which the 
air army is assigned. “In peacetime, those military districts 
designated for activation as Fronts in wartime are generally 
assigned a tactical air army.” The other, especially interior, 
military districts may have an air element “to administer 
such tactical and training air-force units and installations, 
as are found within the given districts."?" As previously in- 
dicated, Frontal Aviation has also been given an air-defense 
mission. 

The Soviet Naval Air Force grew in aircraft strength after the 
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Korean War, primarily because of the increasing importance the 
Russians have attached to offensive maritime operations and to 
extending their defense perimeter. This development accom- 
panied the expansion of the Soviet cruiser, destroyer, and sub- 
marine forces. Undoubtedly the nuclear air threat posed by 
United States naval-carrier forces had a lot to do with the assign- 
ment of longer-range bombers to the Soviet Navy. With the 
advent of missiles, however, a reduction in naval fighter and 
light-bomber strength is to be expected, along with reduction 
in the surface fleets. 

Combat aircraft strength of the Soviet Naval Air Force rose 
to almost 4,000 planes a few years ago, almost double the strength 
of this air component in 1948.1 At that time, personnel strength 
was about 90,000.!!9 According to a reliable source, the force 
consisted of about 2,000 jet fighters; 1,000 jet light bombers 
(1L-28s and TU-14’s); 900 flying boats, transports and heli- 
copters; and a number of long-range medium jet bombers.’ 
Since then, however, major force reductions may have been car- 
ried out. Now the emphasis is being shifted more to antisub- 
marine warfare, as indicated by the sighting of four new twin-jet 
flying boats, the BE-8, during the 1961 Air Show. These aircraft, 
smaller than the ill-fated U.S. Navy Martin Sea Master (P6M), 
are designed for operations against submarines. New helicopters 
in the Soviet Naval Air Force may have the same mission. 

With the exception of the flying boats and probably some 
helicopters, the Naval Air Force remains land-based. As in the 
past, the Navy has been receiving mostly aircraft types designed 
primarily for other forces. The Soviets still have found no require- 
ment for aircraft carriers. The striking arm of the Soviet Navy 
now available to Fleet commanders nevertheless permits air sup- 
port for offensive naval operations and other antimaritime strikes 
along all sea approaches to Eurasia, at distances of up to 1,500 
miles from the coast. Thus, the Mediterrean, Baltic, and Black 
Seas are all within the bombing radius of Naval Air Force units 
from present bases. There is a growing need for an air-reconnais- 
sance and striking arm of longer range than presently assigned. 

Much of the progress made in developing the combat forces of 
the various components discussed above was a direct result of 
achievements in aviation fields which support the growth of air 
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power. In electronics and metallurgy, for example, progress was 
achieved after the Korean War up to levels approaching, and 
in some cases surpassing, those found in the West. The aircraft 
industry, a principal beneficiary, also made great strides in en- 
larging its facilities, in improving the quality of its labor force, 
in modifying weapon systems management, and in furthering 
the mechanization and automation of production processes. The 
industry was successfully adjusting to meet many of the require- 
ments of supersonic air power. Still, more time is required to over- 
come some of the traditional shortcomings, in spite of a decrease 
in Party and bureaucratic interferences, and a decentralization 
of responsibility and authority. In the air forces, other lines of 
progress included better communications, navigational and 
bombing equipment, new armament and bombs, more and better 
equipped airfields, and more effective organization to meet the 
needs of modern weapons and tactics. 


Air Transport 


Soviet air transport has also made outstanding progress since 
the Korean War and has had its part to play in the cold war 
struggle with the West. Aided by the increasing availability of 
designers, engineers, and facilities—especially after the decision 
had been made to decrease the priority of bomber production— 
Russia was able to jump into the jet and turboprop air-transport 
era with the same rapidity which characterized its postwar 
advances in combat aircraft. In spite of developmental and per- 
formance problems with its new transports, Russia may soon 
present the West with a major challenge to its leadership in civil 
aviation throughout the world. A disturbing increase in the 
mobility of Soviet forces has already occurred. 

The U.S.S.R. surprised the West on several occasions during 
the last five years with the display of advanced transport aircraft, 
skillfully exploited by propaganda. First, there was the TU-104, 
a twin-jet transport similar to the Badger medium jet bomber. 
This aircraft, which can carry fifty passengers, first lew into pre- 
production form in 1955.9? It was later modified into the sev- 
enty-passenger TU-104A and, more recently, into a longer, 
100-passenger version called the TU-104B.9? After 1956, the 
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TU-104 became a travelling advertisement of Russian aeronautical 
progress, with flights to London, Peking, and New Delhi, and 
even to the United States.!* 

The Soviet Union quickly introduced it on civil air routes to 
supplement its large force of IL-2's, IL-12’s, and IL-14's, the 
latter representing a postwar development of the two-engine 
IL-12. By this step the Soviet Union became the first country in 
the world to be operating turbojets on regular airlines.!* In 
spite of evidence of performance difficulties, at least one version 
of the TU-104 has probably been produced in quantity.!* Next 
came the TU-110, a four-engine jet transport with a range of 
about 2,000 miles and a maximum cruise speed of 497 miles per 
hour, and more recently the smaller TU-124. The TU-110 probably 
was never produced in quantity." The TU-124, however, with 
its twin turbofan engines designed by Soloviev, probably has a 
much brighter future as a feeder liner on regional civil air routes. 
Soviet turboprop transports may represent even more successful, 
economical aircraft for the transport service. In this category 
there is the IL-18, an old designation for a new four-engine turbo- 
prop (introduced to scheduled routes in 1958) capable of carry- 
ing from 73 to 89 passengers at 460 miles per hour; the more 
recent but apparently less successful giant TU-114 and TU-114D, 
the latter a transport version of the Bear heavy bomber; and the 
AN-10, AN-12 (military version of the AN-10), AN-14, AN-16, 
and AN-24.95 The TU-114 can transport 120, 170, or 220 pas- 
sengers, depending on the interior arrangements. The AN-10 and 
AN-10A can carry about 85 and 100, respectively. Antonov's 
small, new transport, the AN-14 ("Little Bee") is to be used on 
local air routes,!!? as is the AN-24, which is a small version of the 
AN-10. The AN-24 carries from 32 to 40 passengers, requires 
a very short runway, and is reported to be very economical.!^? 
It is a bigh-wing turboprop aircraft and was displayed during the 
1961 Air Show, as was the TU-124, the AN-10, the AN-12, and 
a new eighty-passenger convertiplane called the "Hoop." Pow- 
ered by two Ivchenko turboprop engines providing 4,000 eshp 
each, the Hoop was designed by Kamov and combines the fea- 
tures of a helicopter and conventional airplane. It is reported to 
be generally like Britain's Fairey Rotodyne. 
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The availability of new, long-range transports has encouraged 
the Russians to pursue an earnest drive to gain air entry to many 
non-Soviet-bloc capitals. Negotiations have becn difficult, how- 
ever, because the Russians want to restrict air access to their own 
country. They never joined the ICAO—the international organiza- 
tion for civil aviation—and refuse to abide hy many of its rules. 
Nevertheless, under bilateral arrangements the Soviet Union pres- 
ently makes scheduled fights to over twenty countries.'?! Eng- 
land is reported to have recently joined this bilateral civil air 
fraternity. With the TU-114, the U.S.S.R. even hopes to start 
scheduled air transport service to the United States, but negotia- 
tions have yet to be carried to completion. On June 28, 1959, 
the first Soviet TU-114 flew to the United States from Moscow, 
landing in New York after a non-stop flight of ten hours and 
forty-five minutes. In September, 1959, this aircraft brought 
Khrushchev to Washington, D.C. Before the route to the U.S. 
is established, however, the Soviet bloc probably will be operat- 
ing a regular air route to Havana, Cuba. 

Through the instrument of civil air-transport operations, the 
sale or gift of Soviet transports abroad, and assistance to more 
backward countries in establishing civil air routes, bases, and 
carriers, Russia again seeks to further its penetration of foreign 
aviation; to spread propaganda and strengthen the image of the 
U.S.S.R. as a peace-loving country with a rapidly advancing econ- 
omy; to undermine Western influence, markets, and route agree- 
ments; to supply forces hostile to the West; and to gain intelli- 
gence for the Soviet war machine. As in the past, civil aviation 
is actually viewed as a tool of conquest, as well as an economic 
asset. This program is closely related to the training and equip- 
ping of foreign-combat air forces outside the Sino-Soviet bloc 
which have been undertaken since the Korean War in Egypt, 
Indonesia, Iraq, Afghanistan, Morocco, and Cuba.!?? Other states 
soon may be added to the list. The Soviets have even begun the 
export of long-range bombers and newer-type fighters—i.e., 
TU-16's and MIG-19’s—to non-Communist states in the neutralist 
or nonaligned category. 

The Soviet civil aviation program also provides a cover for the 
further development of advanced bombers. So far Soviet efforts 
to design and produce a nuclear-powered and a new heavy super- 
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sonic aircraft have been largely explained by Soviet sources as 
peaceful endeavors to advance Soviet civil aviation.’ 

The importance the Soviets attach to meeting their civil avia- 
tion goals and to obtaining military benefits in the process can be 
judged from the fact that the Soviet Civil Air Fleet (designated 
GVF, but better known as Aeroflot), now an integrated bloc-wide 
air-transport system, was headed in the 1950's by the former com- 
mander of the Soviet Air Force, Marshal Zhigarev.!?* The present 
head is Colonel General F. Loginov, whose staff includes many 
military officers. 

While seeking to widen their international civi] air operations, 
the Russians have also markedly improved and expanded domes- 
tic services, with increasing regard for better navigational and 
landing aids, and terminal facilitics—areas of chronic deficiency. 
However, the West still has a significant lead in passenger traffic, 
flight frequency, and comfort. Under the Sixth Five Year Plan, 
now superseded by a Seven Year Plan, the Russian civil air organi- 
zation was scheduled to increase passenger turnover by 280 per 
cent and freight turnover by twice the previous level!?* Civil Air 
Fleet authorities predict that jets and turboprops will fly 85 
per cent of the Soviet airline passengers and 95 per cent of the 
ton-miles flown by 1965.12 

In helicopters, too, the Soviets have made notable advances. 
These craft fall into two groups. The first are large, multipurpose 
helicopters designed by Mil and Yakovlev. According to the 
NATO designation system, these are the “Hare” (Mi-1 or Mi-3), 
the “Hound” (Mi-4), the “Horse” (Yak-24), and the "Hook" 
( Mi-6).1?* The Hare and Hound are much like the U. S. Sikorsky 
$-55 and S-51; the Horse resembles the H-16 United States 
design.3?5 The Yak-24 can carry about five tons of equipment or 
up to forty troopers. The latest of these aircraft, the Mi-6, is a 
twin-engine jet helicopter—the largest and heaviest helicopter 
in the world. It can carry over twelve tons of equipment, or more 
than seventy or eighty soldiers.12° Helicopters of these types are 
to be found in the air-borne forces as well as in units of civil 
aviation and military transport. In the small helicopter field there 
are a number of designs by Kamov, designated the “Hat” 
(Ka-10), the “Hen” (Ka-15), and the "Hog" (Ka-18).**° 

Several of these aircraft have set international records and have 
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thereby enabled the U.S.S.R. to hold the lead in international 
helicopter competitions. 

In the 1961 Air Show, the Soviets demonstrated several new 
or modified helicopters in addition to previously known types. 
One was a triple-tailed, turbine-powered helicopter, similar in 
appearance to the Ka-18, but larger. It apparently is to be used 
in close-support operations. Another was a large flying crane, a 
modification of the Mi-6, which is probably capable of carrying 
a 40,000-Ib. external load—perhaps of missile equipment—and fifty 
to sixty troops. The Hoop, mentioned above, was the third attrac- 
tion in this field. The Soviets are becoming world leaders in 
helicopter design. 

A significant improvement is occurring in the mobility, flexi- 
bility, and resiliency of Soviet forces as a result of these transport 
and helicopter developments. In the case of another uprising 
within the Soviet bloc, intervention outside the bloc—as in the 
Congo--or even another limited war, Soviet military aid or troops 
can be mshed to the scene with increasing dispatch. The Soviet 
Union is also improving its military aircraft capability for pro- 
viding logistical air support to the fronts in a nuclear war, on 
a scale far beyond that which existed during World War II. The 
availability of transports and helicopters will also enable the 
U.S.S.R. to make maximum use of its air-borne forces in support 
of fluid, tactical operations. Rapid consolidation and deployment 
of forces will be a key element in the land operations which 
would follow the nuclear phases of a general war. The Soviet 
Aviation of Airborne Forces (AVDV) already is reported to be 
receiving Yak-24's to replace gliders of the Yak-14 type and is 
probably receiving AN-10's, AN-16's, and IL-18's. At the present 
time this force has from 800 to 1,000 transports, mostly LI-2, 
IL-12, IL-14, and converted TU-4 aircraft, as well as helicop- 
ters.'?! Aircraft of the Civil Air Fleet may be considered part of 
its operational reserves. 


Astronautics and Prospects for Advanced Air-Weapons 
Development 


Since the Russians recognize that scientific and technological 
breakthroughs could result in even more advanced offensive and 
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defensive weapons than ballistic missiles and supersonic aircraft, 
increasingly intensive efforts are being applied to basic research 
in the physical sciences and to high-priority experimental and 
developmental programs. The work is aided considerably by 
Soviet guided-missile progress, which has made extensive space 
exploration possible and has accelerated related technologies. As 
a result, a new dimension for strategic air warfare may be 
exploited in the service of military, as well as scientific and 
political, objectives. 

Space leadership could contribute to the attainment of Soviet 
global ambitions in ways that defy contemporary vision. A few 
general illustrations may point this out. First of all, Soviet satel- 
lites might provide scientific knowledge and technical means for 
weather forecasting and control, global warning and surveil- 
lance,!*? and reliable navigation and worldwide communications 
for Soviet forces, in addition to aeromedical advances, geophysical 
and geodetic data for more accurate warhead delivery, and even 
orbital nuclear warheads.!?' It is within Soviet capabilities today 
to put heavy satellites with thermonuclear warheads into orbit as 
a "terror" weapon, as part of nuclear blackmail] tactics. Manned 
space platforms could serve as jumping-off points for interplane- 
tary flights that could not be accomplished directly from the 
earth’s surface without much greater difficulty because of car- 
rier-weight and propulsion requirements. Exploration and occu- 
pation of the moon could serve many of the same purposes. With 
equipment and men on the moon, the U.S.S.R. could obtain 
invaluable scientific information about the universe and possibly 
even resources of great importance, as well as the advantage of a 
natural space platform for long-range rockets or manned weapons 
delivery systems. Soviet cosmic satellites, probes, and more 
advanced rocket flights into space could result in fantastic revela- 
tions about the origin and control of energy and matter, about 
basic physical laws, even about life itself. Since the horizons are 
unlimited, one can hardly speculate on the impact Soviet pre- 
eminence in space exploration could have on international rela- 
tions and on the minds of men. Fortunately for the West, how- 
ever, these same possibilities are also open to the United States. 
Although the U.S.S.R. is clearly in the lead in certain major areas, 
especially in payload capabilities, the race has just begun. 
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After the Korean War the Soviet space program became a 
highly organized and generously endowed national enterprise. 
Soviet astronautics—called “cosmonautics” in the U.S.S.R., now 
has strong and continuing governmental sponsorship; consider- 
able mass support; able and dedicated participation by a growing 
body of scientists, engineers, and technicians in a large number 
of academies, laboratories, institutes, design bureaus, and fac- 
tories; and an expanding base of material resources upon which 
to draw. The long-continued drive by the U.S.S.R. for leadership 
in conventional air power is now supplemented by a determina- 
tion to hold and even advance its lead in the competition between 
East and West to conquer space. 

Evidence of the growing importance of astronautics in the 
Soviet Union after the Korean War was first provided by state- 
ments made by Soviet academicians, Russian attendance at inter- 
national scientific conferences, and Soviet scientific literature, the 
press, and radio. In 1955, organizational direction was revealed 
to be in the hands of a permanent Interdepartmental Commis- 
sion on Interplanetary Communications. under the Astronomical 
Council of the U.S.S.R. Academy of Sciences. The main task of 
this commission, which is made up of some of the foremost 
scientists in the country, as well as senior air-force and artillery 
officers, is “to assist in every way possible the development of 
Soviet scientific-theoretical and practical work concerning the 
study of cosmic space and the achievement of space flight."'?: 
This task undoubtedly involves close organizational and working 
relationships with the military at many levels. 

To facilitate space progress, as well as to improve the over-all 
organization and management of Soviet scientific resources, a 
State Committee of the Council of Ministers for Coordination of 
Scientific Research was established in April, 1961. This new tech- 
nological high command was headed by Lt. General M. V. Khru- 
nichev, who had wide experience in the aircraft, armament, 
and atomic-energy industries. All plans and directives for current 
and long-range scientific research of the greatest importance to 
the Soviet Union, including space research, henceforth are to be 
worked out by this new committee. Along with the previously 
established state committees for defense and related production, 
it in effect provides a top-level instrument of technological 
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mobilization that should facilitate the functional application of 
scientific achievements and the efficient utilization of new dis- 
coveries and inventions. When combined with the effective 
weapons-systems management already demonstrated, it could 
maximize not only the pace of Soviet space conquest, but also the 
military exploitation of space capabilities. 

Soviet space programs received great stimulus from early suc- 
cesses in experimental space-flight research, particularly with 
earth satellites. Sputnuk I, launched October 4, 1957, was the 
world’s first man-made satellite. Instruments aboard weighed 184 
lbs. Its political benefits to the U.S.S.R. undoubtedly exceeded 
the value of the scientific data obtained. Sputnik II, launched 
November 3, 1957, carried about 1,120 Ibs. of instruments and a 
now-famous dog passenger. Then, on May 15, 1958, the Soviets 
launched Sputnik III, which lifted over 2,900 Ibs. into orbit. 
Two years then passed while the Soviets prepared for their next 
satellite experiments, the controlled recovery of a heavy satellite 
from orbit. It was to be an advanced experiment in their active 
man-in-space program. On May 15, 1960, the system was checked 
out with the launching of Sputnik IV, weighing 414 tons. Al- 
legedly, a dummy space pilot was aboard this first Russian 
“space ship.” It circled the earth every 91 minutes at a height 
between 194 and 230 miles. No recovery was accomplished. 
On August 19, 1960, a similar experiment was conducted 
with Sputnik V, weighing 10,143 lbs. and carrying two dogs, 
other animals, and plant life, and a raft of scientific instru- 
ments. Both the capsule containing the dogs and the rest of the 
“space ship” were safely returned to earth with considerable 
accuracy—a major milestone prior to the orbiting of a human 
passenger.’** Much the same experiment was again attempted on 
December 1, 1960, but this time the recovery attempt failed.” 
The next major step took place on February 4, 1961, when the 
Russians orbited a satellite weighing 7.18 tons, the largest man- 
made vehicle ever to be sent into space." This operation prob- 
ably involved testing the system that was effectively utilized eight 
days later when—on February 12, 1961—the Russians successfully 
fired a 1,415 lb. “interplanetary station" toward Venus from 
another heavy Sputnik that had been placed into orbit.’ 

This pickaback satellite experiment was also a significant ac- 
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complishment, even though the lack of subsequent claims by the 
Soviets suggests either that the probe did not reach Venus in 
May, 1961, as planned, or that communication was lost en route. 
The voyage to Venus must cover at least 26 million miles and 
probably more. On March 9 and 25, 1961, the Sovicts again tested 
their satellite recovery system with dogs aboard. Successful recov- 
eries were accomplished in both cases, from orbits ranging from 
111 to 154.5 miles above the earth. 

The wealth of scientific information and technical experience 
obtained from these operations has undoubtedly contributed 
much to Russian mastery of the problems of developing an auto- 
matic, engineered space environment; of acceleration and decel- 
eration, weightlessness, and radiation effects; of power supply, 
telemetry, tracking, guidance, control, re-entry (terminal recov- 
ery), and many others. By the spring of 1961, the U.S.S.R. was 
on the threshold of manned space flight. 

On April 12, 1961, the Soviets successfully placed a man in 
orbit and then recovered him without mishap. The first space- 
man, Yuri Gagarin, circled the globe at about 17,400 mph for 
108 minutes from the time of launch, 190 miles west of the Aral 
Sea. This crowning achievement of Soviet science was skillfully 
exploited by the Kremlin to serve political ends. Gagarin became 
a living advertisement of Soviet scientific progress and political 
goals. Clearly, the Soviet lead in space was providing the U.S.S.R. 
with unparalleled opportunities to advance its appeal in the 
raging cold war. 

On August 6-7, 1961, the Soviets did it again. This time the 
space pilot, Gherman Titov, orbited for about 25 hours, covering 
nearly 500,000 miles in 17 orbits around the earth at 17,750 mph. 
He, too, was successfully recovered. 

Valuable data also have been obtained on many of the prob- 
lems of space flight from the continuing program of launching 
high-altitude rockets, some containing dogs in recoverable cap- 

sules. By 1956 and 1957, the Russians were firing a large number 
of meteorological rockets each year to an altitude between 50 and 
100 nautical miles. Many carried one or more animal passengers 
that were returned unharmed. Highlights of the more recent pro- 
gram were the firing of a single-stage geophysical rocket on 
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February 21, 1958, with an instrument payload of 3,340 lbs., to 
a record altitude of 298 miles, and another to 279 miles on August 
27, 1958, with 3,726 Ibs. of payload, including two dogs.™° In 
these cases it was reported that the instruments and the dogs 
were also successfully recovered.’ 

Additional information of great value was obtained from the 
Soviet moon probes. On January 2, 1959, the Russians fired an 
instrument payload within 4,660 miles of the moon (Lunik I). It 
failed to hit or orbit that body and became a satellite of the sun. 
(1t is now called "Mechta.")!*? Then came a Soviet moon impact 
(Lunik II) on September 14, 1959, and the round-the-moon 
launching of a cosmic rocket with a 614 Ib. instrumented capsule 
(Lunik II) on October 4, 1959, which provided the U.S.S.R. 
with the first pictures ever taken of the moon's "other cheek." 
This probe demonstrated skillful trajectory calculation, and reli- 
able and effective guidance and control.!*? In addition, the exten- 
sive detection, tracking, and data-handling network associated 
with this experiment, as well as those of the Sputniks, have been 
of inestimable value for future space operations. 

Besides these more spectacular activities, "the Soviets are 
building up a tremendous backlog of detailed information from 
concentrated studies in geophysics, astrophysics, celestial me- 
chanics, radio astronomy, planetology, astrobiology, space medi- 
cine, and a variety of other disciplines, an intimate knowledge of 
which will help make interplanetary communication a reality."14* 
They are also experimenting with advanced propulsion systems, 
not only with nuclear rocket engines but also with exotic methods 
like photon propulsion.!* 

The probable goals of Soviet space research are startling, even 
if one considers prospects only for the next decade or so. We can 
expect in the near future the recovery of manned capsules, per- 
haps containing more than one astronaut, from satellites after 
flights around the earth lasting three, four, or maybe ten days— 
and later maneuverable recovery vehicles. The Russians even 
may be interested in developing a hypersonic-glide weapon- 
delivery system.!'! An expanded lunar program is also in the 
offing to include circumlunar satellites, hard impacts on the 
moon, unmanned soft landings, and even manned landings 
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there.!* Propulsion problems have already been solved; however, 
larger rocket engines than presently available—with a thrust of 
1.5 million Ib.—reportedly will be used later for manned lunar 
flights. A Soviet authority has predicted flights to the moon during 
this decade.** Cosmic probes to Venus, Mars, and possibly to 
the sun are much nearer at hand.*° Soviet flights to Mars with 
nuclear fuels have been forecast for about 1970.1°° Probes will be 
sent later to other planets. Larger and more diversified satellites 
of the earth will also be placed into various orbits, probably 
including polar orbits, leading up to the establishment of manned 
orbital space stations. Space stations may be considered one of 
the most important intermediate goals of Soviet astronautics. The 
ultimate objective is interplanetary travel. 

Soviet prospects for the future in fields of advanced technology, 
including space, are brightening considerably because of the 
state of Russian scientific and technical educational programs 
and the stature of science among the Soviet people, as well as the 
increasing production base of the Soviet economy. 

Although much of the earlier alarm in the United States 
aroused by statistics that the U.S.S.R. is currently graduating 
several times as many engineers and scientists a year as in this 
country has been tempered by subsequent research into compara- 
tive statistical background, qualifications, specialization, and em- 
ployment, the fact remains that the total number of Soviet 
scientists and engineers is running far ahead of ours. Furthermore, 
“young people in Russia . . . between the ages of 10 and 20, have 
considerably better science education than the similar age group 
in this country.”*1 Our greatest shortcomings are in elementary- 
school and high-school education.'? In astronomy and related 
space sciences, for example, the Russians are ahead at these 
educational levels. Laboratories and institutes are being expanded 
and multiplied throughout the U.S.S.R. to provide a suitable 
environment for this expanding force of Soviet men of science. 
The Academy of Science is organizing major scientific centers at 
Novosibirsk, and is planning others at Irkutsk, Krasnoyarsk, and 
other outlying areas in an effort to extend and decentralize the 
research base of the U.S.S.R. and to stimulate progress and 
initiative in advanced fields of research. Budgetary allowances, 
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which are increasing, are generous and dependable in important 
fields. 

The significance of these trends for Soviet weapon develop- 
ment is heightened appreciably by the rate at which the Soviet 
economy has been expanding. It is estimated that Soviet industrial 
growth has been proceeding “at a rate at least twice as rapid as 
that of the United States since 1950."!9? The significant factor is 
the high percentage of the Soviet gross national product that can 
actually be applied to military strength and to other instruments 
of aggressive state policy, not the total inventory of Soviet eco- 
nomic assets. 

In view of these programs and prospects, Khrushchev appar- 
ently hopes that the Soviet Union will some day obtain over- 
whelming military superiority over the United States and, thus, 
final victory, preferably without a general war. Even if he can- 
not now foresee when that day will come, he is confident that 
increases in Soviet military and scientific strength and capabilities 
will continue to accelerate the global advance of Communism by 
nonmilitary means. He may now believe that sufficient cold-war 
successes by the U.S.S.R. could bring the capitulation of the 
West, even if Soviet military superiority is not overwhelming but 
only strong enough to cause a major retreat and the concession 
of vital Western interests. In his pursuit of this goal, he is relying 
on the superiority of his air weapons. Soviet claims that history is 
on the side of the U.S.S.R. in large measure reflect satisfaction as 
well as optimism about progress already made. 
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Appendix 


Designation Systems for Soviet Aircraft 


In the 1930's, and even earlier, most Soviet aircraft were designated 
by a letter or group of letters assigned according to type and function 
of aircraft and, in some cases, also according to performance character- 
istics. These designations were followed by a number that indicated 


the particular design. 


Designation 


A 

ARK 

B 

BB 

BSh (or Sch) 
DAR 

DB 

DI 


SB 
Sh (or Sch) 
Sch R 


Type and Function 


Autogiro 

Coastal arctic reconnaissance 
Bomber 

Short-range bomber 


Armored low-level attack fighter 
Long-range arctic reconnaissance 


Long-range bomber 

Two-place fighter 

Single-engine fighter 

Ship-borne reconnaissance 

Seaplane 

Unknown type seaplane 

Short-range reconnaissance 
seaplane 

Long-range reconnaissance 
seaplane 

Fighter seaplane 

Seaplane 

Transport seaplane 

Reconnaissance seaplane 

Heavy-bomber seaplane 

Trainer seaplane 

Postal aircraft 

Dive bomber 

Transport 

Postal or passenger aircraft 

Reconnaissance 

Open-sea reconnaissance 

Fast bomber 

Low-level attack fighter 

Attack fighter-reconnaissance 
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SP Unknown 

TB Heavy bomber 

TSh Heavy low-level attack fighter 

U Instructor (primary) 

UT Instructional (intermediate) 
trainer 

UTI Fighter trainer 

VIT Unknown 

VT Unknown 

Yu Unknown 


Some aircraft, however, were designated in the 1930's by an abbrevi- 
ation of the name of the aviation institute that designed the plane 
(followed by the design number). 


Designation Institute 

KAI Kazan Aviation Institute 

KHAI Kharkov Aviation Institute 

MAI Moscow Aviation Institute 

NIAI Scientific Research Aviation 

Institute 

NAI Unknown Aviation Institute 

TsAGI (Usually redesignated Central Aero-hydrodynamic 
Tupolev Aircraft) Institute 

TsKB Central Design Bureau 


Imported aircraft usually retained their foreign designations if they 
were not produced under license in the Soviet Union. 

A small number of military aircraft were given special designations; 
for example, all-steel aircraft by Putilov were called STAL-2, 3, etc. 

If only one aircraft of a particular design was produced or a series- 
produced aircraft was publicized because of a special fight or combat 
fame, the aircraft registration number (e.g, L-760) or name (e.g. 
“Land of the Soviets,” “Chato”) occasionally was used in addition to 
or in lieu of the regular designation. In at least one case, the name of 
the aircraft type, i.e., ground attack (Sturmovik), was normally used 
in place of a proper designation when reference was made to any 
aircraft design of that basic type. 

The designation of many light civil aircraft apparently did not 
follow any system. 

After 1940, most of the new aircraft were designated according to 
the initials or the first letter(s) of the last name(s) of the designer or 
designers—followed by a number. Even when a subordinate designer— 
head of a design team—actually produced a new type, the designation 
of the chief designer in charge of the bureau was used. The aircraft 
of certain designers (e.g, Tupolev, Grigorovich, and Kalinin) had 
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usually borne their initials, even in the 1920's and/or 1930's, in addi- 
tion to one of the previously mentioned designations. Functional 
designations and occasionally design-institute designations were still 
used after 1940 for certain non-combat aircraft types: c.g., U and UT 
trainers, UPE-2 (a trainer version of the PE-2). Aircraft designers and 
the designations of their aircraft after 1940 are listed below. 


Designation Designer 

AK V. L. Alexandrov, M. K. Kalinin 

AN O. K. Antonov 

ANT A. N. Tupolev 

BE G. M. Beriev 

BICH B. I. Cheranovsky 

ER Ermolaev 

G D. P. Grigorovich 

G V. K. Gribovskii 

I S. V. Ilyushin 

K M. K. Kalinin 

Ka N. I. Kamov 

Kaskr N. I. Kamov, N. K. Skrzhinsky 

KSM Smolin 

LA S. A. Lavochkin 

LI B. A. Lisitsin 

LAGG S. A. Lavochkin, V. Gorbunov, 
M. Gudkov 

Mi M. L. Mil 

M V. M. Myasishchev 

MIG A. I. Mikoyan, M. J. Gurevich 

PE V. M. Petlyakov 

PO N. N. Polikarpov 

RAF Rafaeliants 

Sh Shavrov 

Shche S. O. Shcherbakov 

SK S. Korolev 

SU P. O. Sukhoy 

TU (since WWII) A. N. Tupolev 

Yak A. S. Yakovlev 


The number allocated to an aircraft and placed after the initials of 
the designer(s) in most cases reflects the aircraft's function: even 
numbers for bombers, transport, and reconnaissance aircraft; odd num- 
bers for fighters. These numbers are usually allocated in sequence, 
according to the design order. They are assigned to aircraft that do 
not pass the prototype or pre-series production stage, as well as to 
aircraft produced in quantity. In many cases, one number may be 
assigned by the design bureau, another by the Soviet Air Force when 
the aircraft becomes an accepted operational type. 
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